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Suggestions for Improving Quality 
of Resistance Welds... 


™@ By A. M. MAC FARLAND 


Consulting Welding Engineer 


and welded products has brought 
to the front many interesting 
questions. 


T= increased demand for welding 


At present, the outstanding demand 
in the welding world is for increased 
ductility in the weld, and an assurance 
of dependable, uniform quality. 


Some are asking, “How can we test 
our welds to make sure that they are 
sound and of uniform quality?” and 
others are asking, “How can we so 
develop our process, procedure, rou- 
tine and inspection, so we will know 
all about a weld as it is being made, 
and avoid need for tests to assure us 
about it after is is signed; sealed and 
delivered?” 

There are those who insist that the 
time to gather data as to the quality 
and characteristics of a weld, is while 
it is being laid down, and not at some 
later period. They maintain that it is 
desirable to determine in advance just 
what characteristics are desired, and to 
so develop the process and routine as 
lo insure these characteristics. 


Can We Increase Speeds and 
Improve Quality at Same Time? 

Also, we would like to increase our 
welding speeds, and improve the qual- 
ily of the weld. Is the one idea in- 
compatible with the other? How far 
can we go or should we attempt to go 
in this direction? We should like to 
know what to adopt and what to 
avold. Some of the experience gained 
with other forms of welding might 
help to answer these questions. 


From “percussive welding,” which is 
4 “heat and squeeze” process, we learn 
that & tough, ductile weld may be made 
vetwee:’ metals either alike or unlike, 


provided certain favorable conditions 
are maintained; that extremely high 
temperatures and high current do not 
produce any bad effect in the metal, 
provided again that all other condi- 
tions are favorable. 


Time Has Important Bearing 
on Welding Quality 

The notable fact is, that it is not 
excessive current or high temperature 
alone that causes bad welding. We 
know that the time factor has some- 
thing to do with it; also that prolonged 
exposure to the air at high tempera- 
ture will certainly be disastrous. Also, 
mechanical disturbance of the metal 
during the transition from the liquid 
to the solid state may adversely affect 
the grain structure. 

It would not be safe to conclude that 
the mere exclusion of the air from 
the weld would allow the time limit 
to be indefinitely increased without 
affecting the results. It might or might 
not be so. We are learning that crys- 
tal structure is affected by the time 
element. In the process of tempering 
certain steels, we learn that the crys- 
tals will grow to coarse grains if the 
heating period is extended. In refrig- 
erator practice, long ice crystals are 
formed by a slow freezing, while very 
fine crystals result from a quick 
freeze or cooling. 

In a high-speed percussive weld, the 
cooling from a superheated liquid con- 
dition to room temperature may take 
place in 1/10 second or less. 

The writer has butt-welded '-in. 
round rods, using 30,000 amperes and 
drawing an are about 1/16-in. long, 
for a period of 1/100 of a second, mak- 


ing a weld between chrome steel and 
phosphor bronze (almost any metals 
or alloys usually considered difficult to 
weld together can be welded in this 
manner), resulting in a perfect. union 
and strength and ductility equal to 
one of the original metals. 

While the writer was developing the 
percussive process, it became increas- 
ingly expensive and difficult to store 
and control the high amperage re- 
quired for the heavier work, especially 
as the extremely short time limit made 
the use of direct current imperative. 
By an extended series of experiments, 
the writer learned that it was only 
the more difficult welds that demanded 
the extremely short-time limit, and 
that the are duration could be extend- 
ed and the amperage cut down to more 
workable limits for ordinary welding. 


Short Percussive-Welding Arc 
Excludes the Air 

Accordingly, several machines were 
designed and built to use alternating 
current taken from a_ transformer, 
with a time limit ranging from. 14% to 
several cycles of ordinary 60-cycle cur- 
rent. With these machines it was 
found entirely practicable to weld nick- 
el wire to copper or brass or steel, and 
of course steel to steel. The main 
factor necessary to success seemed to 
be to keep the arc short enough to ex- 
clude the air from the weld, and to 
press the parts together firmly and 
hold them without vibration or re- 
bound during the cooling process. This 
cycle of operation, with an arc dura- 
tion of 1/20 to 1/10 second, is getting 
into the flash-welding class. As the 
arc duration and cycle of operation was 
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further lengthened, more metal was 
extruded in the form of a “fin”, or 
“flash”, and more trouble was exper- 
ienced in avoiding oxidation. 

Further experiments seemed to indi- 
cate that if the air were excluded from 
the weld zone, or some non-active gas 
were used to replace the air, the pos- 
sible time limit might be greatly ex- 
tended without injuriously affecting the 
weld. 


Burned Metal and Dies 
Might Be Avoided 


This points the way to possible im- 
provement in flash-welding practice by 
excluding the air from the weld zone, 
thus avoiding “burned” metal, slag in- 
clusions, burning of dies, etc. 

For example, a certain automobile- 
body flash-welding machine has a first 
cost of about $24,000, with a yearly 
maintainance cost for dies of about 
$12,000. The copper clamps burn or 
oxidize rapidly because of exposure to 
the air while hot. If a practicable way 
of protecting the weld zone with a non- 
oxidizing atmosphere could be worked 
out, this heavy maintainance cost 
would largely disappear. In arc weld- 
ing, we protect the weld by coating the 
rods with a flux. But in the flash-weld 
process, one must consider that the 
clamps must fit closely to the plate, up 
to within very near the edge, painting 
or casting the plate edges might resu!t 
in an accumulation of flux on the hold- 
ing clamps, which would be disastrous. 
If the idea is ever successfully worked 
out, it will probably be along the lines 
of flooding the weld zone with some 
protective gas, preferrably of the non- 


combustable type, like helium or am- 
monia. 


We may yet see certain classes of 
welding conducted in gas-filled welding 


rooms, by operators provided with gas- 
masks. 





Organizing of New A.W.S. 
Sections Under Way 


Very satisfactory progress has been 
made in establishing new sections of 
the American Welding Society, said 
Warner S. Hays, Managing Director of 
the American Welding Society, in a 
recent interview with a representative 
of The Welding Engineer. Mr. Hays 
recited some interesting features of 
welding activities encountered in his 
recent trip through the Central and 
Southwest State and dwelt upon some 
of the plans for enhancing value of 
membership in the American Welding 
Society. 


Impressive to Mr. Hays was the ex- 
tent of welding’s application to fabri- 
cation throughout the entire petroleum 
industry. He particularly mentioned 
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the mass-production by welding of 
roller bits for drilling oil wells and 
the welding of casings and pipelines, 
as well as the large-scale production 
of tanks and equipment of all kinds. 
Impressive also were the Class One 
pressure-vessel plants, with their fur- 
naces, x-ray and other equipment. A 
check-up showed that many foundries 
that had heretofore made only cast- 
ings were establishing welding depart- 
ments, thus securing the welding busi- 
ness that has displaced a substantial 
part of the former market for castings. 
Also there is a vast amount of repair- 
ing of plow shares and other agricul- 
tural instruments throughout the farm 
belt; and immense savings in time and 
money are being made possible by job 
welding shops through repairing of 
equipment, engines, tanks, and a 
thousand and one items, at points far 
from sources of supply. 


A decided reluctance to use welding 
still exists among a considerable num- 
ber of old-line manufacturers of ma- 
chinery and allied products and among 
structural shops, according to Mr. 
Hays. However, individual companies 
in these groups that have adopted the 
use of welding have become very en- 
thusiastic about the process, and this 
feeling was being communicated in 
some degree to the holdouts, with the 
result that a promising field exists 
here for the use of welding equipment 
and supplies and for technical infor- 
mation such as furnished by the 
Society. 

New York City’s adoption of a new 
building code permitting the use of 
welding will prove a stimulus to favor- 
able action on the part of other cities, 
and the Society is working to secure 


similar results in other localities 
throughout the country, Mr. Hays 
pointed out. 


Plans are being formulated to en- 
hance the already substantial value of 
memberships in the American Welding 
Society. Lecture courses such as those 
successfully employed by the Los An- 
geles, New York and Philadelphia sec- 
tions, will be developed for other sec- 
tions. Definite assistance will be ex- 
tended to the various welding clinics 
and conferences being conducted by 
universities and institutions, and other 
centers will be served with educational 
meetings on welding during the com- 
ing months. 

A survey is planned of all existing 
welding schools, providing data as to 
courses, qualifications of instructors, 
layout of plant and equipment, etc. 

The activities of President Gibson 
and of Chairman Davis and his Mem- 
bership Committee have been a great 
stimulus to the increased use of weld- 
ing and to formation of new sections. 
Local leadership by enthusiastic work- 
ers has resulted in forming a gratify- 
ing number of new, fully functioning 


sections of the society durin; 


recent 

months. 
The following is a list of section, 
recently chartered, with names of oy. 
ficers who are engaged in concluding 


charter membership rolls: 


YOUNGSTOWN — Chairman, Charie 
Watson, Youngstown Welding & Engineer. 
ing Co., Youngstown; Secretary, c 4 
Wills, Wm. B. Pollock Co., Youngstown 


ST. LOUIS—Chairman, A. W. Harris 
2449 Milk Ave., Alton, Ill.; Secretary, c. y 
S. Sammelman, 4359 Lindell Blvd. g 
Louis, Mo. 

WESTERN NEW YORK—Chairman, H. )} 
Schleider, Air Reduction Sales Co., Buffa), 


Secretary, F. O. Howard, American Stee] x 
Wire Co., Buffalo. 


HONOLULU—Chairman, E. E. Heacock 
Hawaiian Gas Products Co., Honolulu: Sec. 
retary, R. L. Mullen, Honolulu Iron Works 
Honolulu. 


NORTHWEST (MINNEAPOLIS & 81 
PAUL)—Chairman, H. J. Kicherer, Ameri. 
can Hoist & Derrick Co., St. Paul; Secre 
tary, Alexis Caswell, Manufacturers Assn 
of Minneapolis, Minneapolis. 

CINCINNATI—Chairman, W. W. Petry 
Cincinnati Milling Machine Co., Cincin- 
nati; Secretary, J. F. Ross, United Welding 
Co., Cincinnati. 

BIRMINGHAM—Chairman, E. E. Mich- 
aels, Chicago Bridge & Iron Co., Birming- 


Electric Co., Birmingham. 


The following sections are now i 
various stages of being chartered 


ATLANTA, with W. C. Snead, Link Belt 
Co., heading the organization committee 

CHATTANOOGA, with Chester T. Raym 
Chattanooga Boiler & Tank Co., chairma! 
organization committee. 

SOUTH TEXAS (Houston, etc.), wit 
Walter B. Van Wart, Wyatt Metal & Boile 
Works, chairman of organization « 
mittee. 

NORTH TEXAS (Dallas, Fort Wort! 
with Southern Regional Vice-Pres. of § 
ciety E. E. Dillman, of Dallas main office 
Wyatt Metal & Boiler Works, chairman 

TULSA, with Richard R. Thompson 
Air Reduction Sales Co., chairman 

OKLAHOMA CITY, with Otto Hart 
Hart Welding Supply Co., chairman 

OMAHA, with L. O. Schneiderwind 
Will-Weld Manufacturing Co. and Omaha 
Welding Co., chairman. 


Organization work preliminary | 
forming of sections is also being con- 
ducted in the following cities and 
districts: 


NEW ORLEANS, under leadership o! 4 
H. Guillot, New Orleans Public Service ‘ 
INDIANAPOLIS, with Messrs. Becher 
and Maxwell, Link Belt Co., and Rasmus 
sen, Insley Mfg. Co., in charge. 
MIAMI VALLEY (Dayton, etc.), F.! 
Meacham, Frigidaire Division of Gener 
Motors Corp., Dayton Office, and W 
Chaffee, Hobart Bros., Troy, O., in charg 
CANTON, O., Robert M Wallace, Gris 
com-Russell Co., Massillon. 
COLUMBUS, O., D. O. Ferguson, UV»! 
Fuel Gas Co. 
FORT WAYNE, James M. 
Wayne Welding Supply Co. 
TOLEDO, O., A. M. Degner, Suriate 
Combustion Co. 
COLORAOD, J. H. Johnson, Intermoul 
tain Belting and Packing Co., Denver 
CONNECTICUT, Alfred B. King 
INLAND EMPIRE, Professor G. EF Thorn- 
ton, State College of Washington, Pulm 
Wash. 


McClure 


The men listed as in charge 0! 0 
ganization work in the foregoing a’ 
will be glad to receive commits 
tions from those in their respect’ 
areas who are interested in a! ranging 
for local meetings for interchang? ® 
ideas and technical information * 








Belt 
tee 
mo 
man 


eneral 
Ww. J 
harg 
Gris- 
Ohio 
Clure 
urface 


moun: 
yer 


rhorn- 
man 


of ol 
areas, 
unica- 
pective 
anginé 
nge 0 
in and 





who are Willing to aid in the formation 
of sections. 

In localities where formation of sec- 
tions is not at present practical, but 
is a logical future development, semi- 
section service will be arranged, in- 
cluding the conducting periodically 
throughout the year of a series of 
meetings or lectures under the au- 
spices of the Society and jointly with 
local technical organizations wherever 
possible. Montreal and Toronto, North- 
eastern Pennsylvania, Memphis, Roch- 
ester, Des Moines, Peoria, Moline-Dav- 
enport, are among the areas where 
such activities are under way. 


Arc Welding in the 


Arctic 
By P. A. ROBBINS 
President, Arctic Circle Exploration, Inc. 

Far north, on the bare Arctic tundra, 
eleven miles above the mouth of the 
Keewalik River where the latter dis- 
charges into Kotzebue Sound, several 
Eskimos garbed in parkies and muck- 
lucks mingle with a small group of 
similarly clad white men. All of them 
shield their eyes from the white glare 
of the are as a gasoline-driven arc 
welding set rains molecules of metal 
on the break in a ‘“bull-wheel,” the 
large gear-wheel which swings the 
boom and cab of a dragline shovel. 

And where is Kotzebue Sound? Fol- 
low the coast of Alaska out to the end 
of the Aleutian Peninsula, round the 
point, and bear north across the Bering 
Sea, cross Bering Strait—that narrow 
strip of water that separates America 
from Asia—and continue up the coast 
200 miles, following the Arctic Circle, 
and you find yourself on the shores of 
Kotzebue Sound. 

It was a tragic moment for a little 
group of miners working in the vicin- 
ity of a hamlet called Kiana, north- 
east of Kotzebue Sound, when the 
heavy gear-wheel of their dragline 
broke. Tragic, because they had risked 
their money to bring the dragline into 
a country where mining can be carried 
on for only about 100 days a year, 
from late June to early September. 
The rest of the year finds the country 
locked in the icy grip of winter, its 
tivers frozen solid to their beds and 
the tundra a desert of snowdrifts. 

There was only one chance to save 
the season’s work. To the southwest 
of them, down the Kobuk River, across 
Kotzebue Sound, and up the Keewalik 





River they knew that Arctic Circle ~ 


Exploration, Inc., had a well-equipped 
mining outfit at work at a little settle- 
ment called Candle. Included in the 
equipment at Candle was a General 
—— gasoline-driven arc-welding 
set. 

The broken bull-wheel was loaded 
na “umiak,” a native boat made of 
‘kins, and for five days an Eskimo 
‘ew paddled down the Kobuk, around 


Strengthens Floor Beams 
of Manhattan Bridge 


Since 1909, when Manhattan Bridge, 
which extends across the East River, 
connecting New York and Brookyln, 
was opened to traffic, the weight of 
trains operated across the lower level 
of the bridge by the Brooklyn-Man- 
hattan Transit Corp. has increased 
considerably beyond the load for which 


Welding Vertical 
Strengthening 
Plates to Bridge 
Floor Beams. 


the original track stringers were de- 
signed. It was therefore considered 
advisable by the engineers of the De- 
partment of Plant and Structures of 
the City of New York, to remove the 
existing stringers and replace them 
with substantially heavier stringers of 
21-in. rolled steel beams. 

The new stringers rest upon the orig- 
inal floor beams; and in order to sup- 
ply additional strength to the floor 
beams, vertical plates were welded to 
these beams under each end of every 
new stringer. These plates, approxi- 
mately 3% x 6 x 18 in., were placed at 
right angles to the floor beams and 
up snug under the top chord angle and 


the shore of the sound, and up the 
Keewalik River to the settlement at 
Candle. Here, within three hours of 
their arrival, the pieces of the broken 
bull-wheel were assembled and welded 
into place. Instead of the ruinous 
loss of a season’s work, the interrup- 
tion lasted only two weeks. 

The files of Arctic Circle Explora- 
tion, Inc., are filled with similar stories 
of loss avoided by means of arc weld- 
ing. A stripped pinion on a dredge 
threatened to be the cause of a serious 
loss of time. An airplane was sum- 
moned by radio and a messenger dis- 
patched to Nome to search through 
mining stores and scrap piles for a 
substitute gear, but before he returned, 
unsuccessful, the-old gear had had a 
new set of teeth built up from welding 
rod and had been returned to service 
with the loss of only one day. 

Miles of pipeline stretch across the 
tundra, pipe from 15 to 30 in. in 
diameter, and when Y’s, or L’s, or T’s, 
or bends are needed, they are fabri- 
cated on the job, made up from bits 


against the web of the floor beam, 
thereby requiring both vertical and 
overhead welding. The beads were % 
in., and each plate required 26 in. of 
welding. Four welding operators were 
employed for a period of eleven weeks 
on the structure, which has an overall 
width of 122.5 ft., span length of 1,470 
ft., and total length with approaches 
of 6,855 ft. Electrodes of x-in. di- 
ameter were used. 





Inasmuch as all the welding was 
performed under the railroad track, 
with everything open to the river, ap- 
proximately 135 ft. below, it was neces- 
sary to floor over every panel solid. 
The welding operators had to work in 
close quarters. 

The old stringers were taken out and 
the new stringers bolted into place be- 
tween midnight and 6 a.m., during 
which time railroad traffic was sus- 
pended. The drilling, riveting and 
welding was all done in the daytime. 

The M. D. Mead Construction Co. 
was contractor for the present work 
and the Roseaire Co., New York City, 
erected and welded the new steel. 





of pipe welded together in the desired 
form. 

Thousands of %4-in. thawing pipes 
are in use, each length of pipe having 
a special steel point welded to it. 
When the points need to be replaced, 
because of breakage and wear, the 
job is quickly done by welding. 

Worn machinery parts are built up 
with welded metal, as are parts re- 
claimed from the scrap heap. Innu- 
merable odd jobs, each important 
though small, are executed success- 
fully through the short, intensive 
working season. Dredges, tractors, 
draglines, and scrapers must be kept 
at work every hour possible. The gold 
to pay the costs must be wrested from 
the frozen gravels of the valley, so 
delays cannot be countenanced. 

The gasoline-driven arc-welding set 
at Candle is always on the job, ready 
to serve. It is not permanently in- 
stalled in the shop, but instead is 
mounted on skids so that it can be 
dragged across country by tractor to 
the place where its service is reqvired. 


THE 
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124-Ton Steel Stack Uses 
Unique Construction Principles 


HAT is believed to be the 
largest all-welded stack ever 
erected is that completed at 


the Fisk Station of the Commonwealth 
Edison Company, Chicago, steel erec- 
tion work on which was started April 
17. This structure comprises 124 tons 
of steel and rises 219 ft. 9 in. above 
the roof steel and 295 ft. above the 
ground level. The inside diameter of 
the stack from bottom to top is 13 ft. 
10 in. 

This structure was erected in 30 sec- 
tions, in the main, each 7 ft. 6 in. high. 
The first six rings from the bottom 
connection are of %-in. plate, the 
succeeding 9 rings of '2-in. material, 
while the remaining 15 rings to the 
top of the structure were rolled from 
%-in. plate. Steel erection, including 
the stack ladder, was completed on 
June 25. All material used in the 
project was mild steel. 


Careful Shop Planning Permits 
All Down-Hand Welding 


The construction principles used to 
take advantage of welded fabrication 
were unique both as to shop planning 
and welding, as well as field erection. 
The plates for each ring, all of the 
same width, were cut to a length such 
that three of them when rolled to 
shape gave the required circumference. 
Each top and bottom edge were 
rounded off by mechanical means so 
as to fit exactly into a tee having 
round root section. Each vertical edge 
was prepared for a double-U weld, a 
total of approximately 50% of the 
plate thickness being beveled out. After 
planing and beveling, each plate was 
rolled to the required radius. 

The mild-steel T-sections, 4x4x} in. 
were cut to a length to conform with 
the girth length of each plate section, 
after which they were rolled to the 


View of First Rings Around 
Breeching Opening. 
required radius and holes on 12-in. 
centers bored in the web of each. Plate 
and T-sections were then clamped to- 
gether and positioned so that all weld- 
ing was in a downhand position. 


By selecting a round-root T-section 
and machining the edges of each plate 
to fit it exactly, a bearing for all loads 
—both wind and dead load—was held 
in a straight line. The T-sections give 
further strength to the structure and 
permit support for erection apparatus. 
An additional advantage was that all 
field welding was also made possible 
in a downhand position. The accom- 
panying drawing shows the prepara- 
tion of plates and the method of mak- 
ing all downhand welds. 





Etched Section Through Plates, Tee and Welds. 


(By arranging work for down-hand welding, good penetration is obtained in all 
instances and at a saving in time.) 
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between them and the plate to bring 
the latter flush against the flange of 
the tce. The plates were held in posi- 
tion by tack welds, and when all three 
sections of each ring had been raised 
and fitted, welding of the ring com- 
menced. So carefully was shop fabri- 
cation carried out that there were but 
few instances where it was necessary 
to resort to the cutting torch to trim 
edges to secure a good fit. 

For the welding operation, three 
400-ampere welders were raised to the 
top of the roof steel with a helper 
stationed there to receive signals from 
the welders for making current ad- 
justments. A welding cage was erected 
on the outside of the stack for making 
outside vertical welds and girth welds 
between plates and T-sections. These 
cages were covered with sheet iron as 
protection against wind. The time re- 
quired for the erection of each ring 
averaged about 10 hours, of which 3 
hours were taken up in raising the 
sections and 7 hours in welding. 


Weld Dimensions Governed by 
Size of Plates Joined 


Fillet welds were used on all girth 
seams between plates and T-sections. 
All fillet welds were made the same 
dimension as the plate—that is, where 
the plate was % in. thick, the weld 
was % in. in size. On the vertical 
welds 75% joint efficiency was con- 
sidered sufficient. In girth welds, of 
which there were 29 in the 30 sections, 
3 passes were generally used. The first 
two were made with '%-in. slag- 
shielded rod at 225 amperes. The final 





Close-Up of Welds at Junction of Rings 
and Between Plates. 


Pass was made with a 5/32-in. gas- 
shielded rod, which was found most 
satisfactory to prevent the weld metal 
from running out of the junction owing 
0 position and wind conditions near 
the top of the stack. Each side of 
the vertical welds was made in two 
passe 

Welders were all experienced men, 
out were nevertheless qualified for the 
job under tests provided in paragraph 
U-69 of the A.S.M.E. Unfired Pressure 
Vessel Code, and the welding rod also 





Center Derrick Mounted on a Floating Scaffold for Raising of Sections, Making Ample 
Room for the Welders to Work in Safety. 


was required to meet specifications of 
paragraph U-68 of the same code. 

On completion of the welding, each 
joint was given a coat of aluminum 
paint followed by one of blue lead. 
The latter preparation was also used 
to cover the entire interior surface of 
the stack. As a protective measure, the 
outside was given a coat of black 
graphite paint. 


Selection of Proper Lining a 
Protection Against Corrosion 


It was of greatest importance to 
consider the lining materials to be 
used both from the point of view of 
effective life of such material and pro- 
tection of the steel in the stack. In 
view of all considerations a vitreous 
shale brick was selected. and set in a 
mixture of portland cement mortar of 
such a type that there would be very 
little, if any, seepage of condensed 
gases. One inch of mortar was placed 
between the steel plates and brick. 


The stack ladder is also completely 
welded. Rungs are %-in. material and 
welded in 7-ft. 6-in. sections with four 
lugs, 6x10x'2-in., welded to each one. 
When a section was placed in position, 
each lug was welded to the stack 
around its entire bearing surface. Bot- 
tom sections were first welded, after 


which the ladder was pulled in close 
to the stack and the welder climbed it 
to weld the lugs next above. 


While complete cost figures for field 
welding were not kept, the following 
data will be of interest. Current con- 
sumption for welds in %4-in. plate was 
0.132 kw.-hr. per foot of weld, 2 passes. 
Current consumption per man hour 
was 0.709 kw.-hr. Amount of weld 





Top of Ring. Showing Shop Welds. 
Succeeding Ring Fits Inside T Flange. 
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(2 passes) per man hour was 5.36 ft. 
Due to the qualification tests given 
welders on this job, visual inspection 
was deemed all that is necessary. 


From the time of determination that 
additional generating facilities were 
required at the Fisk Station, necessi- 
tating much other construction work, 
until final plans were made for the 
erection of an all-welded stack, many 
points were considered which finally 
indicated welded construction the most 
desirable. The maintenance angle was 
an important factor. A welded struc- 
ture of this nature is at once stiffer 
than one erected by riveting. There- 
fore, there is little or no possibility of 
joints opening due to sway in the wind, 
and likewise there is no point of entry 
for seepage to cause corrosion. Conse- 
quently, too, there should be less ex- 
pense for painting. 

From the time the decision was made 
to use welded fabrication, many men 
had much to do with bringing the 
job to a successful conclusion. Gra- 
ham, Anderson, Probst & White, Archi- 
tects, Chicago, were the designers. The 
consulting engineers on the job were 
Sargent & Lundy, Chicago. All due 
credit must be given to the contractor 
for ingenuity in design of details and 
for careful planning in the shop and 
field. Further, careful attention to 
every erection detail brought the job 
to conclusion without an accident. 





D & H Builds Welded 
Box Cars 


The Delaware & Hudson Railroad has 
under construction in its shops at One- 
onta, N. Y., under supervision of Geo. 
W. Ditmore, master car builder, 25 box 
cars of 80,000 lb. nominal capacity. 
The cars are 41 ft. 8% in. long over 
striking castings, have a cubical ca- 
pacity of 3,318 cu. ft. and, of course, 
meet all requirements of the Associa- 
tion of American Railroads. 

They are of all-welded construction 
aside from the riveted roof and the end 
grab handles, ladders, brake step and 





Completed Box Car. 


brackets, which are secured with rivets 
since, for such safety appliances, regu- 
lations provide that either rivets or 
bolts shall be used. The only wood used 
in these cars is the floor, lining and 
running boards. The cars have an in- 
side height cf 9 ft. 4% in. and an 
inside width of 8 ft. 94% in. The Z-bar 
center sills are of Man-Ten steel, with 
bolster webs, cross ties, cross-bearer 
webs and sides of copper-bearing steel; 


signed by the local car orga 
are used. 

Construction begins with 
sembling of the integral-type 


parts are readily accessible, thx 
castings being handled with 


motor hoist suspended from a rr 


ing jib crane and placed in posit 
a complete assembly. In 
the underframe the first operat 


Stack of Welded Car Sides. 


otherwise conventional open-hearth 
steel is used. 

The work is being carried out on a 
spot system by which various opera- 
tions are in progress at the same time; 
and to facilitate the fabrication and 
assembly of parts, jigs especially de- 


Underframe in Fixture for Final Welding. 






THE WELDING ENGINEER 


Page 22—August, 1937 


to line up the two Z-bar center-sill sé 
tions, apply with set-up bolts the fro! 
and back draft stops and bolste! 


ter fillers, then unite the sill s« 
by a continuous electric bead 
Net the coupler yokes, draft gea! 


rier irons, body bolsters and 


abl 


AUUAR 


at the truck-erection station, wher 








nea 


"n ¢ 


bearers are positioned preparato! 


the welding operations whic! 


low. The assembled underframe i: 


hoisted by the crawler crane to 
cially designed device by 


any position desired to make 
hand welds. 


The completely welded und: 
is then transferred to its posil 


the assembled trucks. The welded 


car sides, which were purchas« 
fabricated, are then picked up 
crane and secured in position w 


up bolts. Similarly, the dreadnaue! 


ends are positioned, the two sec‘ 


which have been previously welded 


gether on a jig designed for t! 


assemopi 





means 
which the underframe can be tilted 








sec- 
ront 
pen- 
10ns 
veld 
car- 
Toss 
y to 
fol- 
now 
spe- 
5s Ol 
1d in 
ywn- 


rame 
n on 
steel 
pre- 
y the 
1 set- 
wight 
ns of 
d to- 
5 ex 








press purpose. At this station the end 
grap handles, ladders, brake step and 
brack ts, power hand brake and run- 
ning-board brackets are riveted on. 


The riveted roof is assembled on the 
jig, and after the running board is at- 
tached the complete assembly is raised 
to its position on the steel sides and 
ends. This operation is facilitated by 
the use of a special spreader which 
consists of a steel beam of the approxi- 
mate length of the running board with 
hooks suitably spaced so it can be 
readily attached to the roof and picked 
up by the crane. The superstructure is 
then completely arc welded except for 
the few rivets necessary in the roof 
ends where they connect with the 
dreadnaught ends. The air brake res- 
ervoir, cylinder and lever fulcrums are 
then applied. Meanwhile the door 
track, stops and guards have been 
placed and the doors hung. The in- 
terior of the car is now spray painted 
with red lead, except the roof, which 
receives a coat of gray galvanized-iron 
preservative. Moving to the woodwork 
“spot” the floor is bolted to the under- 
frame and fillers bolted to the Z-bar 
superstructure posts to which the lining 
is nailed. Finally the car is brought 
to the paint track for spray painting 
and stenciling. 





Fingers Hard-Faced With 
Cast Iron Then Quenched 


An interesting application of hard- 
facing is on the winding fingers of cob- 
winding machines, used in the manu- 
facture of carpets and rugs. A wool 
yarn passes across these fingers and 
causes severe wear in places. 

A. Fischer, in charge of welding in 
the plant of the Olson Rug Co. in Chi- 
cago, reports that after trying various 
methods of hard-facing these fingers 
at points of wear, they have found 
that by far the longest wear is ob- 
tained by applying ordinary cast-iron 
rod with the torch at the points of 
wear. The welding is done without 
preheating, and then the entire finger 
is quenched in water from about 220°F. 
(white hot). Worn and _ reclaimed 
fingers are illustrated for comparison. 








Birmingham Plant Installs 
Stress-Relieving Furnace 


With the addition of a furnace for 
stress-relieving welded vessels and 
other plate work, the Birmingham, 


Ala., plant of the Chicago Bridge & 
Iron Co. is now fully equipped and 
qualified to fabricate work under Par. 
U-68 of the A.S.M.E. Unfired Pressure 
requiring X-raying of welded 


Code, 


crete and 13% in. of insulating fire- 
brick. It is fitted with 15 Meehanite 
supports which carry the vessel or 
“charge.” The car will carry up to 
160 tons. 

Doors are provided at both ends of 
the furnace, making it possible to fire 
vessels of any length by allowing them 
to project out, first at one end and 
then at the other. A temporary brick 
enclosure is built around the vessel 





Vessel Leaving Furnace After Being Stress-Relieved. 


joints and stress-relieving of the com- 
pleted vessel. The X-ray equipment 
installed is capable of penetrating 
2% in. of material. 

The new furnace for stress-relieving 
has been installed south of the erect- 
ing room, and is connected with the 
latter by a standard-gauge track, so 
that vessels may be handled with the 
heavy cranes in that building. 

The furnace is 80 ft. long inside, 
14 ft. wide and 17 ft. 4 in. high to 
the crown of the arch. The bottom 
of the furnace consists of a specially 
constructed 28-wheel car 83 ft. long, 
floored with 4% in. of insulating con- 


Winding Fingers 

Before and After 

Hard-Facing With 
Cast Iron. 


RECLAIMED 


where it leaves the end of the furnace. 
By-product coke-oven gas is used for 
firing. 

A record of actual stress-relieving 
temperatures in the vessel is provided 
by two 6-point recording pyrometers 
of the straight or strip-chart type. The 
temperature readings of 12 thermo- 
couples, directly attached to the charge, 
are recorded periodically by these two 
instruments. The furnace has a maxi- 
mum temperature of 2,000°F. It was 
built by the Rust Furnace Co. and 
ranks among the largest furnaces built 
for this purpose. 


Death of 
E. D. Findlay 


E. D. Findlay, at one time prominent 
in the oxygen and acetylene industry, 
passed away in Chicago on Aug. 4 after 
an illness of about four months. Mr. 
Findlay, who was 64 years old, was 
the president and manager of the 
Acme Oxygen Gas Co., of Chicago, 
which he organized in 1917 and was 
acquired by the Air Reduction Co. in 
1928. Prior to his entry into the gas- 
manufacturing business, he traveled 
for the Pittsburgh Steel Co. and the 
Youngstown Sheet & Tube Co. 
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Organizing the Shop for 
Production Welding 


day with personnel of over one 

hundred men, presents many 
problems that need thought and often 
call for changes in the conventional 
procedures of the welding shop of 
yesterday. 

Probably the most important and in- 
teresting problems of the production 
welding shop are the personnel, equip- 
ment and inspection. It is well known 
how hard it is to get skilled and 
trained personnel today, and this is 
especially true in the welding trade. 
In the production welding shop it has 
been found good practice to segregate 
the personnel into two groups. The 
one group is the mechanically and 
technically trained men, with complete 
knowledge of blueprints and with some 
actual welding knowledge, enough to 
use for assembling or so-called ‘“‘set- 
up” and tack work. The other group 
is the welding operators, who do the 
actual welding of the completely as- 
sembled jobs. 

In a production shop engaged in re- 
petitive manufacturing of machinery 
parts for the heavy industry, the days 
are over where a welder assembles and 
tacks his own work. There are several 


[as production welding shop of to- 





=@ By E. C. BRECKELBAUM 


Welding Foreman, Harnischfeger Corp 





E. C. Breckelbaum. 


good reasons for this. First of all, it 
is very hard to find first-class welding 
operators that read blueprints and that 
are mechanically enough inclined to do 
the assembly or set-up work of a large 
production welding shop. 

It is comparatively easy to teach a 
good structural or layout man, or tem- 
plate maker, or any assembler with 
mechanical and blueprint knowledge 


Hoist Positioner Used in Crane-Truck Construction. 


(Note that positioning permits two welders to work at the same time, both welding 
down-hand.) 
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Large Positioner With 1,000-Lb. All-Welded Assembly in Place. 
(The assembly is a part of an excavator. 


The flexibility of movement of this posi- 


tioner readily lends itself to faster welding and better-quality welding.) 


auxiliary equipment. The auxiliary 
equipment consists of such measuring 
instruments as a scale; flexible scale, 
square, scribe, level, etc., and a variety 
of clamps and clamping fixtures, in- 
cluding many kinds of C-clamps, jacks, 
carpenter clamps, and, if possible, also 
some hydraulic jacks and clamping 
fixtures. An oxyacetylene cutting out- 
fit is also essential. All this equipment 
is used solely by the set-up man, and 
he alone takes care of it, thereby mak- 
ing it last much longer than if every- 
body used it. 


Positioning of Work 
Is Important 


The welding operator also has his 
own welding equipment. The main 
part of his equipment, of course, is his 
arc-welding machine, which should be 
easily accessible and should be simple 
to operate. Another important tool of 
the welding operator is his positioning 
equipment; this is often neglected, but 
It cannot possibly be omitted in a mod- 
etn production welding shop. The ad- 
vantages of coated rods and of large- 
diameter electrodes (% and 5/16-in.) 
are well known, but it is also generally 
accepted that in order to use both 
effectively and satisfactorily the work 
has to be put in position so the fillet 
Welds can be made in a downhand 
Position. 

The two most effective means of 
Positioning are the use of overhead 
ranes or jib hoists, and the use of a 
Weldine positioner machine. Since it 


is usually bad to tie up the overhead 
cranes, it is usually good practice to 
supply the welding booths or places 
with small jib cranes with electric 
hoists. The welding positioner ma- 
chines are either general-purpose po- 
sitioners made by leading manufac- 
turers, or are specially built positioners 
for particular jobs. The general-pur- 
pose positioners are easily adapted to 
all kinds of jobs and are a great aid 
and time-saver in the welding opera- 
tions. 

Another handy tool for the welding 
operator is a small, fast-hitting air 
hammer to remove the slag and splat- 
ter in order to prepare the work for 
inspection or to receive successive lay- 
ers of welding. 


The last but not least important op- 
eration in the welding shop is the in- 
spection of the finished welded pro- 
duct. The production welding shop 
should have a welding inspector whose 
sole duties are the inspection of the 
welded products before they leave the 
welding shop. This inspection should 
be twofold—that is, as to dimensions 
and quality of the welds. The main 
dimensions of the job should be 
checked to see if it. is set-up properly 
and if any undue warpage or shrink- 
age took place during welding. In that 
way any straightening or changes can 
be made before the’ job leaves the de- 
partment. Then a thorough inspection 
should be made as to size and quality 
of the welds. By means of a fillet 
gauge the size of the welds can be 


checked very easily. These gauges 
should be furnished to all welders and 
inspectors. 

It is very important that welds be 
not too small and also not excessively 
large. The tolerance should be —0 and 
+ of weld dimension. If the welds 
are too small, the calculated strength 
is not realized; and if the welds are 
too large, there is unnecessary waste 
of weld metal, as well as excessive 
shrinkage and warpage, which often 
leads to trouble. 


Surface Appearance of Welds 
Gives Some Clue as to Quality 


An experienced inspector can tell a 
good deal about the quality of the 
welds from their surface appearance. 
The shape and surface of the weld, 
signs of undercutting or overlapping. 
and the like are his guides. The things 
that give the most trouble in welds are 
improper penetration, undercutting, 
unequal-legged fillets, improperly fin- 
ished ends and corners, and craters. 
These difficulties should be pointed out 
and clearly explained to the welders. 

In the large production welding shop 
it has been found very helpful to have 
the welders stamp their work by means 
of a symbol stamp. Each welder has 
his own symbol stamp, and the fore- 
man and inspectors have a record of 
the symbols with the operators’ names. 
In this way the work can simply and 
definitely be identified with the weld- 
ing operator and any necessary cor- 
rections and checkups can be made. 





Every State Represented 
in Contest Entries 


No less than 12 entries have already 
been received from each of the 48 
states in the Union, announces A. 
F. Davis, secretary of The James F. 
Lincoln Arce Welding Foundation, 
which indicates an early wide-spread 
interest being shown in the contest for 
a total of $200,000 in prizes offered by 
the Foundation, as announced several 
months ago in The Welding Engineer. 

Those entries have come from many 
different classes, including naval and 
house architects, chief engineers, 
bridge and machine designers, produc- 
tion managers, plant superintendents, 
draftsmen, and proprietors of welding 
shops and garages. 

Those connected with shops and 
garages are fully as qualified under 
the contest rules to send in competi- 
tive papers as are production men and 
designers, since the rules permit the 
entry of papers dealing with the con- 
ducting of a welding business by a 
shop or garage or the organization of 
a welding department or commercial 
weldery. However, the bulk of* the 
papers by far deal with the’ design or 
construction of specific equipment or 
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structures using arc welding. It is 
required that all papers be submitted 
in duplicate and mailed to the Secre- 
tary of the Foundation, P.O. Box 5728, 
Cleveland, O., not later than June 1, 
1938. 

Because of the great number of cash 
prizes offered, ranging in amount from 
$13,700 to $100, and the advantages 
obtained in the stimulation of further 
research as well as in the further 
clarifying of the subject, which ac- 
company any and all efforts to put 
thoughts and data in writing, many 
plant executives are themselves enter- 
ing the contest or are encouraging the 
participation of those directly under 
them. It is expected that many of the 
papers will be published, provided no 
objection is offered by the contestant, 
and the contestant’s name will be 
given as author in case of publication. 





Lime Putty Plant of 
Welded Construction 


A Brooks-Taylor lime putty plant is 
being fabricated by the Chicago Bridge 
& Iron Co. at its Birmingham, Ala., 
plant, for the Pennsylvania Supply Co., 
Harrisburg, Pa. This will be a duplicate 
of the plant put in operation July 5 
for Ever Ready Mixed Mortar, Inc., at 
Houston, Tex. Each of these two plants 
includes three tanks. One, known as 
the dry-lime bend, is of 25 tons capac- 
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ity. The two larger tanks, for putty, 
are each 10% ft. in diameter and 
28 ft. high. The capacity of each putty- 
aging tank is 2,500 cu. ft. Welding pre- 
vails in the construction of these tanks, 
including many of the details. The 
Harrisburg plant will be the seventh 
one constructed by the Chicago Bridge 
& Iron Co., which started building 
these plants two years ago. 


Beauty in All-Welded 
Illuminating Towers 
By W. E. ARCHER 


An interesting and attractive piece 
of welding—one which stands out 





All-Welded Steel Barges and Tugs Form 


beautifully in the scenic setting in 
which it is installed—was recently 
completed by R. V. Trevillyan, pro- 


Welded Construc- 
tion Has Proved 
Successful for 
Lime Putty Plants. 


prietor of the Weldrite Welding Work. 
of San Bernardino, Calif. 

This job consisted of the ere: 
eight all-welded steel illum 
towers for the Perris Hill A 
Field, in San Bernardino. The towers 
are triangular in shape and are cop. 
structed of oil-well drill pipe, stang- 
ard pipe and boiler tubing. They ay, 
75 ft. high, and the posts, or legs. ay 
spaced 14 ft. apart at the bas: 
4 ft. at the top. The base members , 
each tower are anchored into 8 ft. o; 
solid concrete. The legs, for the firs 
20 ft. from the base, are of : 
drill stem having %-in. wall thick. 
ness; standard 242-in. pipe forms th, 


n of 
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a Big Part of the Business Established 


next 20 ft., and the remainder of th: 
distance to the top is of 2-in. boil 
tubing. The legs are braced by 
interlacing of 2-in. boiler tubing and 
l-in. standard pipe. 

This was a 100% field welded jol 
the towers being fabricated on 
athletic grounds and hauled to thy 
respective locations by means of a doll 
and truck, and then moved on tw 
legs to their upper positions by th 
use of special boots. In erecting eac! 
tower, it was held in place and raise 
to its vertical position by means of a 
power hoist and welded to the ancho! 
ing members in the concrete base. Al 
joints were cut to fit and prepared fo 
welding by the oxyacetylene torch an 
then are welded. There were approx! 
mately 1,500 cutting operations and 
about 1,000 individual welds in eac! 
tower. Fully 50% of the weldins 
overhead work. 

Twenty-four 1,500-wat! lamp 
nish light from each tower, bein: 
ported by 4x4x%-in. angle irons s 
cured to the frame by welding. Clim! 
ing brackets are welded to one of th 
posts, while another post 
for carrying the electric cable th: 
to the top of the tower. 

These light towers surroundi! 
park provide illumination for 
games. By the proper arrangement 0! 
the lights and their reflectors, 2! 
shadows are eliminated, and bright- 
ness approaches that of daylight. T's 
phase of the job was handled through 
the supervision of E. A. Heard 
trical engineer for the city of 5a! 
Bernardino. 
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New York's New Building Code 


Recognizes Structural Welding 


N ORDINANCE incorporating a 
new building code for the city 
of New York, in which provi- 

sion is made for the use of welding in 
steel construction, was recently passed 
by the Board of Aldermen and was 
signed by Mayor LaGuardia on July 
98. The new ordinance becomes effec- 
tive Jan. 1, 1938. In a memorandum 
to the aldermen, the Mayor said: 


“This ordinance provides an entirely 
new building code for the city of New 
York to replace the code adopted on 
Dec. 14, 1915. While this appears to 
be but a short time, in face of the 
progress and improvements in build- 
ings and materials, the existing code 
became antiquated and archaic several 
years ago. 

“The new building code was first 
undertaken by the Merchants Associa- 
tion of the City of New York, to which 
organization the thanks and gratitude 
of the city are hereby given. In 1928 
the Merchants Association appointed 
a committee and appropriated funds 
for a study of the existing building 
code with a view of revising and bring- 
ing same up to date, in order to give 
builders and the city the opportunity 
to avail themselves of improved meth- 
ods of construction as well as materials. 


‘In 1929 the committee of the Mer- 
chants Association was given official 
recognition by the City of New York 
through a request to cooperate with it 
and authorizing the various depart- 
ments of the city concerned with the 
supervision of buildings to aid the said 
committee of the association. The 
studies of the code continued for sev- 
eral years. 


“In 1931 the first draft of a revised 
code was introduced in the Board of 
Aldermen. No action was taken upon 
it. In 1934 the Merchants Association 
presented to me its final draft of the 
code and I caused same to be intro- 
duced in the Board of Aldermen shortly 
thereafter. Since that time innumer- 
able meetings have been held and a 
great number of public hearings. . 


“The committee of the Board of 
Aldermen gave the matter very thor- 
ough study for three years and had 
the benefit of counsel and advice of 
every technician in the city govern- 
ment as well as from private sources. 
Generous appropriations have been 
made by the city to provide expert 
counsel and aid to the aldermanic com- 
Mittee., 


“It can readily be understood that a 
code of this magnitude covering as it 
does every possible type of building and 
with the rapid improvement in the art 
of building and the adoption of new 
materials, can with difficulty satisfy 
every interest concerned in construc- 
tion and maintenance of buildings and 
the manufacturing and supplying of 
material. 


“In a code as all-embracing as this, 
naturally there must be errors, omis- 
sions, mistakes and, perhaps, even a 
joker here or there. Only time and ex- 
perience can possibly bring any such 
defect out. If any defect is found it 
can readily and immediately be cor- 
rected as soon as discovered. I there- 
fore approve the instant ordinance.” 


Officials, civic leaders and city bank- 
ers have hailed the new document as 
a “tremendous improvement” over the 
antiquated code passed in 1916. The 
welding provisions have evoked wide 
comment. a 

The New York Herald Tribune in its 
leading editorial, reviewing the code 
said that it is “simply one of these 
steps by which public administration 
keeps abreast of scientific progress.” 


It continues in part, “The code’s 
other chief departures are those which 
allow welding, under careful restric- 
tions, instead of riveting for steel 
framework, and which provide for fire- 
protected housing up to nine stories, 
while eliminating the full expense of 
fireproofing. Both are a concession to 
progress in building and in the prepa- 
ration of building materials which are 
considered to render the old restric- 
tions obsolete. 


“The layman will have to take on 
faith the conviction of the experts that 
neither innovation is a compromise 
with safety—that welding, which does 
away with the nerve-destroying rat-a- 
tat of the riveter, will produce as 
staunch a joint, and that there is less 
reason to mistrust the fire-resisting 
qualities of a nine-story apartment 
house than we have today to fear the 
inflammability of one six stories. Con- 
sidering the research and the tests 
which form the background of their 
convictions, who will uphold his faith?” 

In commenting on the new code, Gil- 
bert D. Fish, consulting engineer of 
New York City, who has designed many 
welded buildings, said: 

“As New York’s new code is the re- 
sult of several years of hard work by 


many distinguished architects, engi- 
neers and other specialists in the build- 
ing field, it will doubtless serve as a 
model for other cities where codes have 
become antiquated. Hence, New York’s 
approval of welded buildings may be 
considered the last word in the dis- 
cussion of this new engineering tech- 
nique, which began 17 years ago when 
the world’s first welded building was 
erected.” 

The following provisions pertaining 
to welding have been abstracted from 
the new code: 


ARTICLE 1—DEFINITIONS. 

1.69 Gas Cutting. “Gas Cutting” is the 
process of severing ferrous metals by 
means of the chemical behavior of oxygen, 
in the presence of ferrous metals at high 
temperatures, to produce a kerf, or cut, 
of uniform width without burning the 
edges of the kerf or cut. 

1.144 Throat. A “throat” is the mini- 
mum thickness of a weld along a straight 
line passing through the root. The throat 
of a fillet weld is the distance along a line 
from the root to the hypothenuse at right 
angles thereto, of the largest isoceles right 
triangle which can be constructed in the 
cross-section of the fillet weld. The throat 
of a butt weld shall be equal to the thick- 
ness of the thinner part joined. 

1.149 Welds—Butt, Fillet, Length and 
Dimensions of: A “butt weld” is a weld 
whose throat lies in a plane disposed ap- 
proximately 90 degrees with respect to 
the surfaces of at least one of the parts 
joined. The size of a butt weld shall be 
expressed in terms of its net or unrein- 
forced throat dimension in inches. 

A “fillet weld” is a weld of approximately 
triangular cross-section, whose throat lies 
in a plane disposed approximately 45 de- 
grees with respect to the surfaces of the 
parts joined. The size of a fillet weld shall 
be expressed in terms of the width in 
inches of its adjacent fused sides. 

The “weld length” shall be considered to 
be the unbroken length of the full cross- 
section of the weld exclusive of the length 
of any craters. 

“Weld dimensions” shall be expressed in 
terms of their size and length. 


ARTICLE 2. ADMINISTRATION. 


2.1 GENERAL ADMINISTRATIVE PRO- 
VISIONS. 
2.1.1 Applications for Permits. 
2.1.1.12 Permits to Perform Structural 
Welding. 

The commencement of any structural 
welding work is forbidden until an appli- 
cation for a permit to perform such work 
is filed with and approved by the Superin- 
tendent. The Superintendent shall be noti- 
fied in writing at least 48 hours prior to 
the date when the structural welding work 
is to commence. 


2.3. REGISTRATION; CERTIFICATE OF 
QUALIFICATION. 

The Superintendents of all five boroughs 
sitting as a body shall formulate rules for 
the examination of applicants for certifi- 
cates of qualification as required under 
2.3.2 Welders to be Qualified; 2.3.3. Stand- 
pipe Operators; Certificate of Qualification 
and 2.3.4 Steam Boiler Operators; Certifi- 
cate of Qualification. Examinations in 
each borough shall be based on rules so 
adopted. 
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The Superintendent shall designate one 
or more competent persons of his branch 
office to conduct examinations, rate appli- 
cants and perform any other duties inci- 
dental thereto. The examiners for each 
class of certificate of qualification shall 
have had the experience, training and 
knowledge necessary to properly determine 
the fitness of the applicants for the per- 
formance of the duties for which they 
seek certificates of qualification. 

Certificates shall be issued to persons 
whose right to such certificates is estab- 
lished in accordance with the preceding 
provisions of this section. 

2.3.2 Welders to be Qualified. 

No person shall perform welding work on 
any structural member of a structure with- 
out having obtained a certificate of quali- 
fication from the Superintendent. 

Before a certificate of qualification may 
be issued authorizing a person to perform 
welding work on any structural member 
of a structure, the person applying for 
such certificate shall have submitted to 
and satisfactorily passed an examination 
to determine his qualifications, conducted 
by examiners to be appointed by the Su- 
perintendent. A certificate of qualification 
shall be issued to each applicant having 
proved his qualifications and upon the 
payment of a fee of Two Dollars. Such 
certificate shall continue in effect for a 
period of one year unless sooner revoked 
or suspended and to be effective thereafter 
shall be renewed annually. The annual 
renewal fee shall be One Dollar. 

No person shall be eligible for a certifi- 
cate of qualification to perform welding 
work as provided in this section unless le 
is a citizen of the United States of Amert- 
ca. 

The Superintendent may revoke or sus- 
pend a certificate of qualification of any 
person, if workmanship on any structural 
welding is such as to indicate incompe- 
tency or negligence which might endanger 
a structure or result in injury to humans. 


ARTICLE 7. MATERIALS, LOADS AND 
STRESSES. 
7.1 QUALITY OF MATERIALS. 
7.1.3 Quality of Materials for Iron and 
Steel. 
7.1.3.5 Filler Metal. 

Filler metal (electrodes or welding rods) 
shall conform to all general requirements, 
and to all special requirements for at least 
one of the four classifications of filler 
metal, in accordance with the American 
Welding Society’s Specifications, March 1, 
1936. 


74 ALLOWABLE WORKING STRESSES. 

74.5 Allowable Working Stresses for 

Structural and Alloy Steel. 
74.5.6 Welded Joins in Shear, Tension 
and Compression. 

Welded joints shall be so proportioned 
that the maximum stresses shall be less 
than the following amounts in pounds 
per square inch: 

Shear on section through the throat 

GS BO WOR ccdvrccisddvccvececovt 11,3 

Tension on section through the 


Masons CE & WEEE. occ ccvesccccces 13,000 
Compression on section through the 
throat of a weld.......--seerees 15,000 


Maximum fibre stresses due to bending 
shall be less than the maximum values 
allowed above for tension and compression 
respectively. 


ARTICLE 8. CONSTRUCTION. 


8.1 WORKMANSHIP. 

8.1.2 Workmanship on Welded Struc- 

tures. 

No person shall be permitted to perform 
any structural welding work until he has 
obtained from the Examining Board for 
Welders, after examination and submission 
of evidence of experience and ability, a 
certificate attesting to his fitness for the 
performance of such work. 

Before issuance of a certificate of fitness 
by the Examining Board for Welders, the 
applicant shall have passed the wedge and 
tension qualification tests prescribed in the 
report of the Structural Steel Welding 
Committee of the American Bureau of 
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Welding, dated September, 1931. The qual- 
ification tests shall be conducted by the 
Examining Board for Welders or its repre- 
sentative but, in the discretion of the 
Examining Board for Welders documentary 
or other evidence or both that the appli- 
cant has passed the said wedge and tension 
qualification test, conducted by a standard 
testing laboratory or an inspection by the 
Superintendent or his representative may 
be accepted as satisfactory proof of the 
applicant’s fitness to make structural 
welds. 

The wedge test shall be made in the 
manner described in Section 2.4.2.1 of the 
above mentioned report, shall cause rup- 
ture through the throat of the weld and 
shall disclose: 

(a) The fillet dimensions specified 

(b) Even textured weld metal, free from 
blow holes, non-metallic inclusions, over- 
laps and iridescent colors 

(c) Thorough fusion. 

The tension test shall be made in the 
manner prescribed in Section 8.1.2 of the 
above mentioned report and shall develop 
strengths at least equal to those specified 
therein. 

The quality of welds permitted under 
this Code shall conform to the practice 
recommended in Section D of the Amer- 
res Bureau of Welding Specifications, 
1928. 

Surfaces to be welded shall be free from 
loose mill scale, rust, paint or other foreign 
matter. A thin coat of linseed oil, or its 
equivalent, over the surfaces to be welded, 
need not be removed. This provision ap- 
plies both in the case of new structures 
and where new Steel is to be welded to 
steel in an existing structure. 

In assembling and during welding, the 
component parts of a built-up member 
shall be held by sufficient clamps, or other 
adequate means to hold the parts in 
proper relation for welding. 

For all welded structures over 30 feet in 
height, erection ts, or equivalent means 
shall be employed for temporarily support- 
ing the members and for insuring proper 
alignment. 

8.6 IRON AND STEEL CONSTRUCTION. 

8.6.2 Structural Steel. 

8.6.2.2 Welding of Structural Steel. 

Fusion welding may be substituted for, 

or used in combination with, riveting or 


bolting to connect or assemble the com- . 


ponent parts of steel beams, girders, lin- 
tels, trusses, columns and other structural 
steel used in building construction if done 
under rigid inspection and specification, 
in accordance with the rules of the Board. 
8.6.2.3. Design of Structural Steel. 

8.6.2.3.3 Design and Supervision of 
Construction of Welded 

Structures. 

The architect or engineer designing or 
supervising the construction of a welded 
structure shall be experienced and skilled 
in such work. 


8.6.2.3.5 Eccentric Loading of Struc- © 


tural Steel. 
...In designing welded joints adequate 
provision shall be made for bending stres- 
ses due to eccentricity in the disposition 
or section of base metal parts... 


8.6.2.5 Structural Steel Beams and 
Girders. 
8.6.2.5.1 Rolled Beams and Pilate 
Girders. 


...In applying the flange area method to 
welded girders without holes in the web, 
one-sixth of the web area may be con- 
sidered a part of each flange area... 
8.6.2.5.3 Plate Girder Webs. 
8.6.2.5.3.1 Plate Girder Webs of 
Structural Steel. 
...Stiffeners for welded girders may be 
either, angles or flat bars, welded to the 
top and bottom flanges, and to the web, 
by. continuous or intermittent fllet welds 
designed to transmit the stresses... 
8.6.2.7 Steel Joists. 
8.6.2.7.7 Connection of Steel Joists. 
Connections of the various members of 
steel joists shall be designed with as little 
eccentricity as possible and all stresses due 
to eccentricity shall be included with pri- 
mary stresses in designing. All such con- 





nections shall be made by leavin 
tion of the metal intact or pb) 
welding, in accordance with the 
ments of 8.1.2, Workmanship on 
Structures, or by resistance weld 
formed in accordance with the A 
Welding Society Code 2, Code fo) 
ance Welding of Structural Steel j) 
ing Construction. 


8.6.2.8 Riveted and Welded 
tions. 
8.6.2.8.4 Welded Girders. 
In welded girders the connection 
ponent parts of flanges to each ot 
of flanges to webs shall be by con 
or intermittent fillet welds desi; 
transmit the stress. 


8.6.2.8.5 Welded Columns. 

Fillet welds connecting the com; 
parts of a built-up column may be either 
continuous or intermittent. If intermitt. 
ent, the length of each weld at the ends 
of the column shall be equal to the least 
width of the column. The length of the 
intervening welds shall be at least one and 
one-half inches, spaced at most four inches 
in the clear. The size, length and spacing 
of the fillet welds shall be such as to pro- 
vide the same strength, per unit of col- 
umn length, as the rivets specified in 
7.4.5.4, Shearing Stresses. 

Lattice bars and tie plates shall be weld- 
ed so as to obtain strength equal to that 
specified in 7.4.5.4, Shearing Stresses 

86286 Welded Butt Joists 

The edges of base metal parts, one-quar 

ter inch or more in thickness, transmitting 
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stress by means of butt welds shal! be 
beveled. For single and double “V” joints 
the bevel of each part shall be at least 3 
degrees. For single and double beve! joints 


the bevel shall be at least 45 degrees 

Before welding, the root edge or face 
of one part shall be separated from the 
root edge or face of the other part by 
the spacing given for butt joints in Sectio: 
E of American Bureau of Welding Specifi 
cations, 1928. 

Butt welds shall be reinforced by de- 
positing additional metal on the weld t 
a height extending beyond the surface 
of the thinnest part joined. The height 
of such reinforcment shall be at least the 
following percentages of the thickness of 
the thinnest part joined: 20 percent for 
single “V” and single bevel butt welds 
and 12% percent on each side, for double 
“Vv” and double bevel butt welds 

8.6.2.9 Field Riveted, Bolted and 
Welded Connections. 

In tier structures less than 125 feet high 
in which the height is less than two and 
one-half times the minimum horizontal 
dimension, all column splices and field 
connections may be bolted. 

In structures in which the height 
over 100 feet and is more than two and 
one-half times the minimum horizontal! 
dimension, and in structures 100 feet or 
less in height in which the height is more 
than four times the minimum horizontal 
dimension, column splices and connections 
to columns shall be riveted or welded 

In structures over 125 feet in height and 
in all structures of a special character 
connections of beams and girders to col- 
umns, and beams and girders bracing co! 
umns shall be riveted or welded. Column 
splices in structures 200 feet or more in 
height shall be riveted or welded. Column 
splices in tier structures less than 200 feet 
high (except as provided in the preceding 
paragraph) may be bolted. 

All other field connections may be bolted 
(except that, in all structures, the con- 
nections for supports for running machin 
ery or other moving loads shall be riveted 
or welded). 

Within existing structures steel work for 
alterations, or additions (except to the 
main structural framework), which co no! 
affect existing column splices, connections 
and other riveted or welded work, may b¢ 
bolted. 

8.6.2.10 Painting of Structural ‘tee! 
..-.-The painting of structural stee! par 
before welding is prohibited. 

Parts which are welded in the sh: p, ” 
be erected by bolts or rivets, shall receive 
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al painting if any is required after 
p welding is finished. Parts to be 
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feld welded shall receive a coat of linseed 
oil after shop work is completed, and after 
erecti and field welding, they shall be 


given two coats of acceptable metal pro- 


tection if painting is required. 
86.2 Gas Cutting of Structural Steel. 
8.6.3.1 Gas Cutting of Structural Steel 
Permitted. 


Gas cutting may be employed in the 
fabrication of structural steel members or 
parts used in building construction, in 
accordance with the rules of the Board. 

8.6.3.2 Use of Gas Cutting Torch. 

8.6.3.2.1 Competence to Use Gas 
Cutting Torch. 

Contractors desiring to do gas cutting 
shall be required to satisfy the Superin- 
tendent as to their ability to produce satis- 


factory gas cuts. 
8.6.3.2.2 Gas Cutting of Structural 
Steel While Carrying 
Stress. 


Gas cutting on any member while it is 
carrying stress is prohibited (except for 
detail cutting to correct minor fabricating 
errors where the removal of metal result- 
ing from such detail cutting would leave 
unimpaired the required strength of the 
members to be cut). 

8.6.3.2.3 Gas Cut Edges. 

Gas cut edges shall be smooth and reg- 

ular in contour. 
8.6.3.2.4 Gas Cutting in Preparation 
for Welding. 

Gas cutting may be used in the prepa- 
ration of base metal parts for welding pro- 
vided the edges are thoroughly cleaned 
after cutting so as to expose clean steel 

8.6.3.2.5 Milling of Surfaces by Gas 
Cutting. 

Gas cutting to replace the milling of 

surfaces is prohibited. 
8.6.3.2.6 Gas Cutting of Undesigned 
Holes. 

Gas cutting of holes in a member de- 
signed without provision therefor is pro- 
hibited. 

8.6.3.2.7 Radius and Area of Re- 
entrant Gas Cut Fillets. 

The radii of re-entrant gas cut fillets 
shall be as large as possible and at least 
one inch. To determine the net area of 
members so cut, one-eighth inch shall be 
deducted from the gas cut edges. 

144.13 Welding of Plumbing Joints and 

Connections. 

Joints and connections for water or gas 
pipe made of brass, copper, black steel or 
black wrought iron, or combinations of 
these materials, may be made by welding 

The welding of any galvanized pipe, casi 
iron pipe or of drain, soil or vent pipe of 
any material is forbidden. 


All-Welded Caissons for 
New York Bridge 


A contract for all-welded steel cais- 
sons for the Bronx-Whitestone bridge 
across the East River, New York, has 
been awarded the Dravo Corp., Pitts- 
burgh, Pa., by the Frederick Snare 
Corp., general contractors for the 
foundations of this bridge. Approxi- 
mately 1,000 tons of steel will be 
required. The order calls for two float- 
ing caissons, 38 ft. square with rounded 
corners, for the twin main pier at the 
Queens side of the channel span. 

The floating caissons, which will be 
21 ft. high, will be fabricated in 
Dravo’s Neville Island plant and 
Shipped by rail to the Wilmington 
yards for assembling, after which they 
Will be launched and towed to the East 
River 

In addition to the floating caissons, 
Stee! superstructures about 90 ft. high 





are also required, which will make the 
total height of the shells 110 ft. These 
extra superstructures also will be fab- 
ricated in Pittsburgh, and shipped di- 
rectly to New York for delivery by 
lighter to the construction site. The 
main pier on the Bronx side will re- 
quire two 38-ft.-square steel cutting 
edges for the twin-column concrete 
pier. The anchorage on the Queens 
side requires two large cutting edges, 
each 100x23 ft., as well as two circular 
cutting edges 24 ft. in diameter. 





Welding Facilitated by 
Turning Sphere on Trunnions 
By RALPH E. BYERS 


All down-hand welding, inside and 
out, on a sphere 48 ft. in diameter 
was made possible by the simple ex- 
pedient of welding two temporary 
trunnions on the sphere during con- 
struction, and engaging them in two 
of the columns included in the com- 
pleted structure, erected at East Chi- 
cago, Ind. This permitted revolving of 





Beveling Plate With Cutting Machine. 


the sphere during construction, to 
permit down-hand welding through- 
out. 

The sphere was field welded for the 


Sphere Sections 
Ready for Trans- 
portation to Site. 


Wadhams Oil Co., East Chicago, by 
the Graver Tank & Mfg. Co., Inc., of 
that city, which has plants at East 
Chicago and at Catasauqua, Pa. 

The tank, now in service for storage 
of butane, is of 10,000 barrels capacity. 
It was built to withstand 35 lb. per 
sq. in. pressure. American Petroleum 
Institute procedure was followed, under 
direction of Jack Kinghorn, field su- 





Completed All-Welded Sphere. 


perintendent for the Graver Tank & 
Mfg. Co., Inc. 

Advantages of the revolving method 
to permit all down welding were ap- 
parent, not only in time saving and 
greater convenience for the welders, 
but in quality of work. Not one leak 
developed in the first test of the com- 
pleted tank, a result very unusual in 
such work. The ball was tested at 55 
lb. per sq. in. pressure, which is 114 
times the rated pressure. 

This method of using trunnions is 
declared to have many advantages 
over floating in water, which method 
is sometimes used to permit down- 
hand welding. The trunnion method is 
more economical, as it eliminates the 
necessity of constructing a temporary 
water reservoir. Cost of welding on the 
trunnions and later removing them is 
almost negligible in comparison. Also, 
and of greater importance, the “Ferris 
wheel” procedure permitted assembly 
in entirety before complete water-tight 
inside and outside welding of any 
seams. 

A guy derrick was mounted inside 
the sphere to facilitate construction, 





this being removed before the last two 
crown plates were assembled. 

Down-hand welding was in progress 
simultaneously on the inside and -out- 
side of the sphere, one crew working 
at the top, while the inside crew was 
working at the bottom of the big 
ball. 

Twenty-four plates of flange-quality 
steel were used in the construction. 
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Those in the lower one-sixth of the 
sphere are of 12-in. steel, those in the 
middle belt are of 15/32-in. thickness, 
and the top crown plates are of 
13/32-in. metal. 


All the plates were formed at the 
East Chicago shop, where they were 
dished under a hydraulic press and 
marked off by means of a standard 
template. All plates were then beveled 
to exact size; the beveling was done 
by a high-speed automatic torch. 
Angle clips were welded on the inside 
of each plate to facilitate erection in 
the field. 


Plates were beveled from the out- 
side for butt welding. All welding was 
done. with shielded-arc rods. 


The completed structure includes 
manheads at top and bottom, each 
20 in. in diameter, as well as the usual 
nozzle connections and a structural 
steel stairway on the outside. 

The sphere is supported by ten 
columns, braced laterally to take care 
of wind load. 





All-Welded Boilers for 
Sears, Roebuck 


Work will be completed in December 
by the Lasker Boiler & Engineering 
Corp., 3201 S. Lincoln St., Chicago, on 
a boiler-replacement program. The 
work, which began last December, in- 
cludes building and installation of 
three exceptionally large boilers in the 
power plant of Sears, Roebuck & Co., 
at Homan Ave. and Arthington St., 
Chicago. 

Two of these new boilers have al- 
ready been installed, replacing riveted 
boilers of less than half the pressure 
capacity of the new ones. 

Each of the new boilers contains 
four huge drums, all-arc-welded con- 
struction, built for a working pressure 
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of 450 lb. per sq. in. and a superheat 
temperature of 125°F. Two of the 
drums have inside diameters of 42 in., 
and two are of 36 in. inside diameter. 
Each is 27 ft. in length. The completed 
installation will include 12 of these 
drums. 

Fire-box quality steel (55,000 to 
65,000 lb. per sq. in) is used, in thick- 
nesses of 1\% and 1% in. Materials 
and construction are, of course, sub- 
jected to the A. S. M. E. Power Boiler 
Code tests, requiring X-raying of the 
welds and stress-relieving of the drums. 
All joints are butt welded. 

Work on the third boiler now is in 
progress at the Lasker plant, and in- 
stallation will be under way in October, 
beginning the last stage in a 12-months 
program including construction and 
assembling of the three large boilers 
with the dozen huge drums and miles 
of piping. 


Plate Crumples, 
But Welds Hold 


By H. S. CARD 


Electric Welding Section, National Electrical 
Manufacturer's Association 


The accompanying photographs are 
not intended to show how a properly 
welded tank should look, but they do 
show how it will act under certain 
conditions, and by acting that way 
this tank put its welded seams through 
a severe test. Built by Wyatt Metal & 
Boiler Works, Houston, Tex., for pet- 
roleum storage, the tank holds 15,000 
barrels, measures 55 ft. in diameter 
by 35 ft 7 in. high. 

Plate thicknesses used were as fol- 
lows: Bottom, ™% in.; Ist ring, % in.; 
2nd ring, 7/32 in. 3rd to 6th rings, 
3/16 in.; and roof, 4% in. Bottom angle, 
3x3x5/16 in. 


In the shell of the tank, lap joints 





After the Tank Collapsed Owing to a Vacuum, It Was Forced Back Into Shape with Water Pressure, Without a Single Weld Failur 





Difficulty of making pressur: 
standing riveted joints on hea) 
is one of the factors which 
make this work virtually impos; 
any but welded construction, said Pre, 
Lasker, who is personally supervising 
the fabricating job. 

Piping mileage is increased by the 
fact that each boiler is wate) 
to protect the brick walls ¢ 
heat absorption. 

In the large stress-relieving furna, 
the drums are brought to a tempera. 
ture of 1150°F., at which temp: 
they are held for lengths of tim: 
on thickness of the plate—one hoy 
per inch thickness. They then are ag} 
lowed to cool over night. 

The installation, when completed 
will include about 15,000 cu ft. of fy 
nace volume. The superheaters are 
The Superheater Co. 


Valled 


rough 


ature 


nased 


were used throughout, the vertica)! 
seams being 100% welded on both 
sides, and the horizontal seams 100 
welded on the outside and seal welded 
on the inside. 

The crumpling of this shell was not 
caused by a shower of box cars as ths 
picture might indicate. What happened 
was that a cold rain fell on it suddenly 
while it was being cleaned out with 
live steam, causing a vacuum whic! 
sucked in the plate. The second illu 
tration shows how it looked after it 
had been forced back by water pres 
sure. Some of the dents had to b 
pulled out mechanically, small pad: 
being welded to the shell to give th 
necessary “hold.” The high quality o! 
the welding workmanship is shown by 
the remarkable report that no damag« 
was done to any of the welds, althoug! 
the parent metal split in several plac« 
and had to be repaired by welding 











Flame Cutting—I] 


Second of Two Articles 


LL THAT has been said about 

hand cutting will apply to ma- 

chine cutting, only it must be 
remembered that with machine cutting 
it is more important to make proper 
selections of tip size, speed and oxygen 
pressure. The final setting of speed 
and pressure will be made after the 
cut has been started. If the cut is 
straight, greater speed can be used. 
When corners or turns are to be made, 
drive the torch slowly enough that the 
cut will be almost perpendicular. If the 
cut lags, the bottom will not be exactly 
the same shape as the top. Tips hav- 
ing six preheating flames are best for 
shape cutting, as the torch travels in 
all directions and at least two flames 
are always ahead of the cut. 


Be sure that the torch is at right 
angles to the plate unless a bevel cut 
is desired. A small square is handy 
to check this adjustment. 


Select the Cutting Machine 
to Suit the Type of Work 


There are a sufficient variety of types 
of cutting machines available that we 
can select them as we do any other 
machine tool. If large numbers of the 
same piece are to be cut, we can choose 
a machine especially for that job. If 
a great variety of shapes are to be cut, 
and only a few of any one, then a more 
versatile machine should be bought. 
Some of the most modern machines 
will cut long, straight cuts without the 
use of templates or guides. The older 
type of machine requires templates or 
guides of some sort for all cuts. 


If such older machine is used, then 
we should have three templates or 
guides for straight work. The longest 
one should be as long as the longest 
cut the machines will make. Another 
one should be the full length of the 
cross cut. A shorter one will be found 
handier to use on short cuts on ac- 
count of its size and weight. 


If the templates are made of alum- 
inum strip riveted on light plate, they 
should be inspected for straightness 
frequently, and any kinks removed. 
The lighter templates, both straight 
and shapes, will be more secure if 
soft-rubber feet are attached. These 
feet are made of % in. soft gasket 
rubber, 1 in. in diameter, and are 
riveted to the template plate near each 
corner with ¥% in. tubular rivets. The 
rivets should be driven down tight, 
and the rubber acts as a sort of vacu- 
um cup to grip the template table. 


@ By PAUL ROSS 


For plate preparations, a portable 
motor-driven machine is better than 
the stationary machines. It is for this 
that the T-section horses already de- 
scribed are used. The horses and ma- 
chine may be moved about the shop as 
required, and much time and hard 
work saved in moving heavy plates. 
There are several good portable ma- 
chines from which one can make a 
selection after all factors have been 
considered. What was said about tips 
for hand torches will apply to machine 
torches as well. 


Paper Patterns a Help in 
Economical Cutting 


Cutting shapes from plate stock re- 
quires careful consideration on the 
part of the operator to prevent waste. 
If proper widths are selected and the 
parts properly spaced, scrap can be 
held to a reasonable figure. By cutting 
a paper pattern and marking out the 
pieces to be cut, much material can 
be saved. If many pieces of the same 
shape are to be cut it will be well to 
cut out the pattern from 26- or 28- 
gauge metal. 

Two of the greatest causes of spoil- 
age are lack of proper support for the 
stock, and starting the cut in the 
wrong place. Look to the supports and 
see what condition the work will be in 
when the cut is finished. When cut- 
ting small pieces, the ideal condition 
is to have the piece, that is being cut, 
in an overhand position so that it will 
fall clear at the end of the cut. Larger 
pieces will have to be supported to pre- 
vent bending as the cut nears the end. 
The cut should be started at such place 
that warping due to expansion will not 
move the piece enough to throw the 
cut out of the line it should follow. 

When cutting cold stock more than 
2 or 3 in. thick, the cut will start 


Top and Bottom 
Views of Template. 
Note Reference 
Lines on Template 
Table. 


cleaner and leave better bottom cor- 
ners if a hand torch is used to heat the 
lower portion of the plate at the point 
where the cut will enter. If the cut on 
this thickness of stock is at a speed 
which causes the cut to drag, it will 
be necessary to slow down the ma- 
chine just before the finishing edge is 
reached. This can be done by stop- 
ping and starting the motor two or 
three times. Do not let the machine 
stop, but slow it down enough to al- 
low the cut to become perpendicular, 
just before it cuts through. This will 
prevent a lower-corner skip, and will 
leave a clean, smooth cut. 


Shape-cutting templates or guides 
or jigs, as you prefer, are of two gen- 
eral classes. 

One type of machine is driven by a 
magnetized roller which follows the 
edge of a plate, milled to proper shape. 
This kind of template should be made 
in a machine shop. The second class, 
and probably the most popular, con- 
sists of bent strip fastened to a wood 
or metal base. If the templates are of 
the second class, it is better that the 
cutter make his own, if he has the 
ability and is not too rushed. The 
strip used is usually %x%.-in. alumi- 
num and, for permanent templates, is 
riveted to a metal base. If only a few 
pieces are to be cut, then the base is 
of wood and the aluminum strip is 
fastened with bill-poster’s tacks, driven 
at an angle, one on each side. If the 
pairs of tacks are spaced a few inches 
apart and the template is handled 
carefully, no trouble will be had. 


Various Materials Suitable 
for Mounting Base 


For large templates, plyboard is best 
and can be had in almost any size. For 
the smaller ones, soft pine of the ‘com- 
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mon’ grade is suitable and costs about 
half as much. If ordinary board is 
used, it should be planed down to a 
thickness of 7/16 in. 

Whether metal or wood is used as 
the base, the first thing is to draw the 
outline which the aluminum strip is 
to follow. The width of the kerf will 
vary with the tip size and plate thick- 
ness. Be sure to make proper allowance 
for the kerf width, and locate the 
template outline so that the finished 
piece will have the required dimen- 
sions. 

After the outline has been complete- 
ly drawn, the strip is bent to fit. It is 
important that the template follow the 
lines exactly, as all variations and im- 
perfections will be on the piece which 
is cut. Perfect cutting can be done 
only with a perfect template. 

Circular templates may be made by 
rolling the aluminum strip in small 
rolls or forming it around a piece of 
pipe or other suitable object, but the 
strip must be finished with hand bend- 
ers to fit the outline which has been 
drawn. 


Careful Mounting of Cutting 
Guide Is Important 

After the aluminum strip is com- 
pletely bent, it is fastened to the base. 
If a metal base is used, it can be 12 or 
10-gauge mild-steel plate. The holes 
are drilled in the plate first and burrs 
removed. The aluminum is then laid 
on the outline in its exact location and 
holes drilled to hit those already in the 
plate. As the holes are drilled, a rivet 
is dropped in each one to hold the 
template in place. When all holes are 
drilled, remove the rivets and file any 
burr from the aluminum. The rivets 
are stuck up through the plate with 
the heads on the bottom. Place the 
aluminum strip over the rivets and 
tap it down snug, then spread the 
rivets with a center punch. 

After all rivets are driven and the 
complete template has been inspected, 
four rubber feet of %-in. thick 1-in. 
diameter soft rubber should be riveted 
to the corners, using %x%,-in. tu- 
bular rivets. 


Sand-Blasted Template Table 
Is Helpful 

The torch-cutting machine should 
be provided with a template table of 
4%4-in. plate which has been lightly 
sand-blasted. It is a great aid to have 
this table marked into squares. Tem- 
plates are more easily located by some 
system of reference lines. 

It is surprising how firmly a tem- 
plate equipped with rubber feet will 
lay on a sand-blasted plate, or how 
easily it will slide if allowed to rest on 
the rivet heads. 

A small, high-speed electric hand 
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drill is almost a necessity with the 
template maker. Air drills or the 
heavier types of electric drills are too 
cumbersome for the required degree 
of accuracy. When drilling the alumi- 
num, it helps a lot to use chalk on the 
drill. Get a chunk of the kind that 
carpenters use, and just rub it over 
the drill each time the cuttings are 
removed. 

All permanent templates should be 
marked, so as to be easily recognizable. 
If a drawing or part number is avail- 
able, it should be stenciled on the plate. 
Punch a hole in one edge of the base 
plate and hang the template up to 
protect it from damage. 


Proper Location of Cuts Make 
for Economy in Plate Stock 

Reference has been made to the lo- 
cation of the cuts for economy of 
plate. It is well to remember that 
plate costs money, and that the boss 
buys it at so much a pound and sells 
the scrap you make for a few dollars 
a ton. On thicker plates it is necessary 
to allow enough stock so that the kerf 
has steel on both sides of it. If the 
cut is too close to an edge the cut will 
run out at the bottom and spoil the 
appearance of an otherwise good job. 

In making a centering sleeve for the 
torch tip, use a piece of thin-walled 
tubing of such size as to fit over the 
cutting tip, and by careful hammering 
make it fit so that it will push on easily 
and stick. Bronze weld the end of a 
broken punch or other suitable ma- 
terial into the end of the sleeve so the 
center is fairly well lined up. The 
point end will resemble a bob punch. 

Now, if you wish to cut a pipe flange, 
use a pattern of the same size as the 
outside of the flange and, laying it in 
the best location on the plate stock, 
you mark the center. Then place the 
centering sleeve on the torch and set 
the point into the punch mark in the 
center of the pattern. Now slide the 
proper template under the driving 
head of the machine and drop the 
driving rollers. Shift the template un- 
til the punch mark in its center is 
exactly midway between the driving 
rollers. This midpoint of the driving 
head will correspond with the cutting 
jet; and when the driving rolls are 
set on the template, the cut will be 
where it should. 

In the case of symmetrical templates, 
only one such location is required. If 
the piece to be cut is oval or oblong, 
it will require two locations to line the 
template up parallel with the plate. 

When cutting pieces which have a 
hole inside the outer cut, it is better 
to pierce the plate with a hand torch 
or lance and clear away the oxide be- 
fore using the machine. Only the 
lighter plates can be safely pierced with 











the machine torch. Cut the hole 
and, without moving either 


Plate 
or the template, start the tore, on th, 
outside. 

If an easily removable bar «yr gyiq, 


is provided which can be faste: eq 
idly and parallel to the ma) 
the template table, it will n 


cutting of square stock and ot) er 





Using Centering Sleeve to Set Up Work. 
(The sleeve is slipped over the cut 


tip and set in center of work t 
then driving rollers are located i 
of template.) 


a simple matter. Place the bar stock 


on the plate against the guide 
lay off the lengths to be cut. Use 
straight template parallel to th« 
across the table, and square cu 
sure and easy. For diagonal cu 


and 
the 
li ine 
} 


ts a 


bevel square, used with the lines on the 
table, will make set-up quick and easy 

There is quite a little technique t 
piercing. Of course, on lighter plate: 
it’s quite simple; but as the thicknes 


increases above 1¥2-in., more care 


1s re- 


quired. Heat the spot to full red, in- 


cline the torch about 20° or 30 


from 


the vertical, and open the cutting valve 


slowly. As the oxygen digs in, 


move 


the torch slowly in the direction 


which it leans. As the torch m 
the cutting valve is opened more 
more and the cut goes deeper 


Hole Is Pierced Before 
Cutting Centers 
This method makes a kerf 


oxide and gases come out at the s 


oves 


an 


thal 


circular at the bottom, and the 


hot 


tart 
val 


ing point, missing the torch altogethe! 


Plate up to 3-in. in thickness ca 


n be 


pierced by this method without damas' 


to the cutting torch. 

If much heavy cutting is to b 
or if any is to be done through ! 
than 3-in. stock, an oxygen lan 
required tool. A lance is just a « 
burning torch with a few feet o! 
extra-heavy gas pipe screwed 
place of the copper tube used fo! 
ing carbon out of engine cy! 
Standard pipe can be used as W 


1ione 


aviel 


is a 
bon- 


ym i 
yurn- 
nders 
l, but 





Se: 


ing 


cK 
nd 





the extra-heavy is more economical of 
oxygen and pipe. 

Two men are required for oxygen 
iancing. One man preheats a spot at 
the point to be pierced, just as though 
he were going to cut. When the steel 
is hot enough to ignite, the lance oper- 
ator opens the lance valve. It is prob- 
ably better if the torch operator opens 
his cutting valve to start the operation 
and, as a signal to the lance man, who 
cannot see as well, to tell when the 
metal is ready to lance. As soon as the 
oxygen from the lance starts to burn 
the iron, the cutting torch is removed, 
as the lance supplies its own heat once 
itis started. 

If the hole is to be lanced hori- 
zontally, use about the same oxygen 
pressure as is recommended for cutting 
that thickness. If the hole is vertical, 
a little more pressure will be required, 
as all oxide has to be blown out at the 
top—horizontally, it runs out. A shield 
a foot square or round, with a hole in 
the center, and a bail or handle of 
wire, will keep a lot of hot stuff off the 
operator. The lance pipe is stuck 
through the hole and the shield is 
held by the hand which guides the 
lance 


Study of Machine's Possibilities 
Increases Its Usefulness 


Any torch cutter who wants to suc- 
ceed should study his machine and its 
possibilities, and learn about the mak- 
ing of templates and of how they can 
be used to best advantage. The more 
a cutter knows about geometry, me- 
chanical drawing, and layout in gen- 
eral, the easier will be his work. 

Suppose it is required to cut a sproc- 
ket: Plate thickness, 14-in.; outside 
diameter, 3034-in.; pitch diameter, 28- 
'e-in.; 18 teeth; no finish other than 
hand grinding and hub. 

First lay out and make a template 
to cut the space between two teeth. 
Then cut the plate to the proper out- 
side diameter and lay off the pitch 
cord, and with a center punch indi- 
cate the centers of each of the 18 
teeth 


The Cutting Table 
Must Be Substantial 
Enough to Support 
Work Under All 
Conditions. Top 
Members Are Loose 
T-Sections of Gray 
Cast Iron. 


=n 
Is 


Now drill a small hole in the center 
of the sprocket. Onto any flat piece 
of material, weld the end of a short 
piece of smooth stock which is a turn- 
ing fit in the hole in the sprocket. 
When this is clamped on the cutting 
table under the machine, the sprocket 
blank is slipped over it so as to rotate 
as desired. A piece of light bar iron 
bent Z-shape and clamped so as to 
extend over the sprocket blank as far 
as the tooth centers and not too high 
above, completes our “dividing head.” 

Now line up any one of the tooth 
centers to an edge of the guage and 
locate the template, first, by the sproc- 
ket center and then by the center of 
the tooth opening, and cut the first 
tooth. After the template is properly 
located, it can be clamped or well 





Sprocket Cut From 1%2-In. Plate, 
Tooth by Tooth. 


weighted so that it will not move. Ro- 
tate the sprocket, one tooth at a time, 
and line up carefully by the gauge and 
cut each tooth until finished. Light 
hand grinding is all that is necessary, 
except finishing the hub. 

Many times it is required to cut light 
pieces of plate having two or more 
straight sides. If the shop is provided 
with a shear of large enough capacity, 
the straight sides of these pieces can be 
sheared much cheaper than by torch 


cutting. After shearing, the necessary 
cuts are made with the torch. Time is 
also saved in making the template. 
This sort of cutting is done with the 
guide previously mentioned and a stop 
clamped or welded to it. This gives 
exact location to two sides of the 
sheared blanks. Be sure to make the 
set up so that expansion will not move 
the work and ruin it. The template is 
clamped to the table and cutting is 
quite rapid. 

High-carbon steel, up to 1.00% car- 
bon or more, can be cut in a similar 
manner. 


We have been cutting railing flanges 
from 3¢-in. plate stock. These are elip- 
tical, about 3x6-in. More often than 
not, we can find strips of plate in the 
shear scrap which will just about make 
up a flange and which would otherwise 
be waste. We lay a strip of any length 
along the guide bar and clamp a gauge 
above the stock to indicate the proper 
length of movement for each flange. 
The template is continuous; and when 
une cut is finished, the torch is raised, 
the stock moved up a length, the torch 
is lowered and cutting started on the 
next piece. Several may be cut with- 
out relighting the torch. 





Acetylene Association to 
Meet in Birmingham 


November 10 to 12 are the dates set 
for the 38th annual convention of the 
International Acetylene Association, to 
be held in Birmingham, Ala. Conven- 
tion headquarters will be in the Tut- 
wiler Hotel. Round-table discussions 
are scheduled for the evenings of the 
10th and 11th, with an inspection trip 
on the 12th. The preliminary program 
outlines three technical sessions, on 
the following topics: Fabrication and 
erection of plant equipment; How and 
why to use oxyacetylene cutting; 
Maintenance and operations uses of 
the oxyacetylene process. 





Chicago Welders to See 
Demonstrations 


The next monthly meeting to be 
held at the Welders Information Cen- 
ter, 741 West 70th St., Chicago, IIl., 
will be on Tuesday, Sept. 14. Hugh 
Comiskey, H. A. Goodwin, Earl Evleth 
and J. C. Owen, all of The Bastian- 
Blessing Co., will have charge of the 
program. Mr. Evleth will demonstrate 
the procedure for silver soldering 
streamlined copper fittings, the bronze 
welding of cast iron, and welding of 
pipe. A talk will be given on “Rego” 
welding and cutting equipment. A 
feature will be a cutting contest for 
speed, in which the audience will be 
invited to participate and compete for 
prizes. 
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New Low-Cost 
A.C. Welders 


To meet the increasing need for a 
low-cost a.c. welder for use in main- 
tenance and repair as well as light 
construction work, the Westinghouse 


Electric & Manufacturing Co., East 
Pittsburgh, Pa., have announced the 
Midget Marvel A.C. Welder. This 


welder comprises a special transformer 
and control especially designed for 
A.C. welding. The new set has unusu- 
ally high operating efficiency, averag- 
ing 87% at normal loads, it is claimed. 

This welder is particularly adapted 
for use in automobile service shops, 
blacksmith shops, general repair shops, 
farm work shops, sheet-metal shops, 
and other shops requiring light-duty 
welders. 

The current range of the sets are 
from 30 to 140 amperes with twelve 
steps of current adjustment. The sec- 
ondary open voltage is 50 on low 
range and 55 on the high. The primary 
current input for welding at 140 am- 
peres is 70 amperes at 110 volts and 
35 amperes at 220 volts and is propor- 
tionately lower when welding at lower 
ranges. The set is designed for use 
with coated electrodes from 1/16 to 
5/32 in. in diameter. 

The welder is easily portable, being 
equipped with handles and four large 
hard-rubber swivel casters. The 60- 
cycle set weighs 112 lb. and the 50 
cycle set 130 lb. Each welder is 14% in. 
high, 10% in. wide and 17% in. long, 
including handles. Complete acces- 
sories are included with each set and 
consist of welding lead with holder 
and current adjusting plug attached, 
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Midget Marvel A.C. Welder Has 
High Operating Efficiency. 


ground lead with hand C-clamp, hel- 
met, wire brush, liberal supply of elec- 
trodes and primary lead. 





Four Welding Heads Under 
One Operator 


A work-handling fixture employing 
four Unamatic welding heads has been 
announced by Una Welding, Inc., 1615 
Collamer Ave., Cleveland, O. This fix- 
ture welds two U-shaped shock-ab- 
sorber clips on a banjo-type axle 
housing. Four 2-in. welds are made. 
The operator places the housing in the 
locating cradle, then drops the four 
heads into position by means of an 
air cylinder. By further pressing a 
start button the four welds are made 
while the operator brings up another 
housing. The work cradle revolves only 
the 2 in., then stops, the heads are 
raised and the cradle rolls. back to 
the unloading and loading position. 
The fixture has a capacity of 240 clips 
per hour. 


Work-Handling 

Fixture With 

Four Welding 
Heads. 


(Below) Electrode 
Holder That Weighs 
Only 15 Oz. 






























































Welding Helmet Made o! 
Chrome Leather 


The IPCO Chrome Leather Welding 
Helmet, manufactured by the Indus. 
trial Products Co., 804 W. Some; 
St., Philadelphia, Pa., is designed fo, 
arc welding in tight places why 
conventional style of head shi: 
quires too much space. It is manu. 
factured of selected chrome leather oy 
a specially constructed vulcanizeq- 
fiber headgear. The headgear j rm 
fitting and is adjustable to varioy 
head sizes by means of a convenient}, 
located screw fitting that does n 
require the use of tools. The chrom 
leather is said to render good ry 
under extreme heat conditions an 
the dangerous rays do not penetrat, 
it. 

This helmet is equipped with a f 
front window. Clear glass remai; 











Chrome Leather Welding Helmet 


before the eyes while the fron! 
raised. The glass holder is of moulded 
plastic composition, being a non-con- 
ductor of electricity and unaffected b: 
moisture or extreme temperature 





Electrode Holder for 
Light Work 


A new electrode holder, known a 
model B-4, weighing only 15 ounct 
has been announced by the Jackson 
Electrode Holder Co., 6553 Woodwa' 
Ave., Detroit, Mich. This holde 
made entirely of Mallory 3 meta! 
which has the strength of steel al 
85% of the conductivity of pure copp 
Current capacity is 200 ampere 
rods 1/16 to 3/16 in. in size ca 
handled. The handle insulation i: 









ROM every part'of the country come stories 

of the money and time saved for plant owners 
by welders who use Tobin Bronze. These stories 
confirm the verdict of experienced welders that 
Tobin Bronze is a better welding rod. 


Quick welding repairs 
with Tobin Bronze 


makes an effective weld under conditions where 
ordinary cast-iron welding is impracticable. 

Make your place known as headquarters for 
Tobin Bronze welding. This time-tried Anaconda 


For castings of such size and shape that fur- product makes highly satisfactory repairs at low 
nace pre-heating is impossible, Tobin Bronze is cost. Each rod bears the trademark ‘Tobin 
often the on/y answer. Usually the fractured area Bronze Reg. U. S. Pat. Off.’’ Look for it to make 


is veed out; then /oca/ly pre-heated. Tobin Bronze sure you are getting genuine Tobin Bronze. sm 





Another ‘busy season’”’ break- This press used in the manufacture of a glider-type porch swing broke at the 


peak of the manufacturing season. Here it is, repaired with Tobin Bronze and 
back at work again. The Hebeler Welding Company of Buffalo did this job. 
“We can't say enough good things about Tobin Bronze,” says E. S. Hebeler. 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities + In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 





down repaired with 
Tobin Bronze 
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oughly ventilated, and the upper tong 
and compression spring are amply pro- 
tected by fiber insulation. 


Light-Weight Carbide 
Inspector's Lantern 


A new carbide lantern, announced 
by the National Carbide Corp., 60 East 
42nd St., New York City, is designed 
for use by railroads, municipalities and 
associated industries. 

It is equipped with a safety flame 
protector, heat-resisting glass lens and 
porcelain burner tips. Of extremely 
light weight to meet the exacting re- 
quirements of car inspectors, the lan- 
tern can be used for 8 hours on one 
charge of carbide. Additional features 
include an insulated handle to protect 
the workman against third rails and 
any exposed electric equipment, posi- 
tive water-feed control, and a rear 
light of any desired color. To insure 
long service and prevent corrosion, 
brass has been used in making the 
water and carbide chambers. 

A novel and convenient feature of 
the lantern is the treatment of the 








Carbide Lantern of New Design. 


threads joining the upper part of the 
lantern with the carbide chamber. In 
order to prevent damage when shak- 
ing out the contents of the carbide 
chamber, the female threads have been 
inverted and placed inside the cham- 
ber. 


Etching Tool That Also 
Demagnetizes 


A combination of two tools in one— 
an Etchograph and a Demagnatool— 
has been announced by the William 
Brewster Co., Inc., 50 Church St., New 
York, N. Y. Electric etching has long 
been used to mark ferrous-metal tools 
and parts with pertinent information 
and data. In addition, where magnet- 
ism exists it is often desirable to de- 
magnetize the cutting tool to elimin- 
ate any dulling effect produced by the 
picking up of metallic dust and fine 
chips. While electric etching produces 
no magnetism in the piece marked, it 
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Tool for Etching and Demagnetizing. 


frequently reveals the presence of 
magnetism, and thus with a combina- 
tion device the means are right at 
hand to remove such magentism as 
well as do the marking. 





Pneumatic Tool for 
Scaling and Peening 


After more than a year of varied 
applications under actual service con- 
ditions, The Cleveland Pneumatic Tool 
Co., 3734 East 78th St., Cleveland, O., 
is introducing the Cleco Bl Scaling 
Tool, for general scaling, beading and 
peening. This tool is particularly well 
adapted to the removal of weld splatter 
and excess metal in production weld- 
ing. It has been found also ideal for 
removing sand from castings, particu- 
larly those with small intricate cores, 
such as motor blocks. 

A special feature of this tool is the 
graduated control valve. This is lo- 
cated at the rear end of the tool so the 
natural motion of the operator’s hand 
automatically admits the right amount 
of compressed air to most effectively 
do the work. A very slight pressure 
admits sufficient air if the work is 
light. If the cut is heavier, there is 
naturally more hand pressure, and 
consequently more power to do the 





Scaling Tool. 


work. Thus, automatically, air con- 
sumption is reduced to the minimum. 
The travel of the control valve can 
readily be set to suit the maximum 
power requirements of the work. The 
exhaust from the tool is so directed 
as to blow off the chips and scale, and 
thus increase visibility. 

Novel in design and most convenient 
and effective in application, is the 
chisel retainer of this tool. Holding the 





chisel always securely whe: 
is in operation, the retains 
by the mere flick of the 
thumb. The “nose” or chu 
tool is square. This shape a! 
maximum of security agains 
of the chisel in the chuck, ; 
the greatest possible wear lif; 

Chisel blanks are readily m 
¥4-in-square tool steel in a 
with a drawing which is su 
the manufacturer. A stock . 
is maintained by the manufa: 
immediate shipment. 

The tool weighs about 3 lb 
is approximately 11 in. long. 
bore of 1 in. and a stroke of | 





Transfering Blueprints 
to Tracing Cloth 


A method whereby blueprint 
transferred to tracing cloth 


ating a new tracing from which 


unlimited number of blueprint 


be made, has been developed 
Lake Photoprint Co., Inc., 19 
St., Chicago, Ill. 





A.C. Transformer Welders 


Made in Three Sizes 


The “Micro-Arc” a.c. 


transforme 


type welder has been announced | 


the Micro Products Co., 


Peoris 


| 
1 I 


This unit operates on the floating- 


principle, and it is claimed | 
infinite number of heat chang 


re 


at 
Lil 


be made by simply turning the cran 


extending through 


the welde 


CASE 


By changing the lugs on the termi! 


Transtormer-Type Welder 
and Welding Table. 

















plock, two open-circuit welding volt- 
a ages are provided—high voltage for 
“4 ight welding and low voltage for 
the heav3 elding—thus facilitating strik- 
ine ing and maintaining the arc. 
This welder is available in three 
. sizes: No. 100, rated at 4 kw., 20-125 
- amperes; No. 200, rated at 7% kw., 
se 50-200 amperes; and No. 300, rated at 
by 10 kw.. 75-300 amperes. 
nks 
for Moulding Powder for 
Shaping Welds 
+“ A new preparation for backing up 
: to weld against, known as Mouldough 
Powder, has been announced by the 
Metal Bond Manufacturing Co., 4211 
N. Broadway, St. Louis, Mo. This pow- 
der can be re-used by simply softening 
be it with water. When heated it hardens 
re- and sticks to all metal, it is claimed. 
an It can also be used for saving bolt 


AN) holes and threads, and for 
the forms to fill to. 


making 





Electrode Holder of 
All-Insulated Design 


A new electrode holder that holds 
the electrode firmly or releases it 
promptly, by just a twist of the handle, 





Electrode Is Released by a 
Twist of the Handle. 


and is completely insulated, has been 
announced by the Tolman Manufactur- 
ing Co., 19 W. Third St., Boston, Mass. 
It is claimed that this holder has no 
screws or springs. It is fitted with a 
fiber handle, and with triangular 
shields that do not permit it to roll 
away when laid down. Overhead weld- 
ing can be done without slag clogging 
up the holder end, since the end is 
entirely closed. The electrode can be 
inserted on the straight or at an angle. 
The holder can be furnished with or 
without cable. 


A.C. Welder with 
Dual Control 


An a.c. transformer-type welder 
with separate voltage and current con- 
trols, has been put on the market by 
the Miller Manufacturing Co., Apple- 
ton, Wis. This welder, known as “Dual 
Control,” has three plainly marked 
dials on the front of the cabinet. Built 
in three sizes with a current range 





A.C. Welder 
With Separate 
Voltage and 
Current 
Controls. 





from 10 amperes to maximum output, 
it makes possible the welding of sheet 
metal or heavy metal. All sizes have 
the same cabinet dimensions, but vary 
in weight from 235 to 350 lb., and are 
furnished standard for 220 volts. Being 
equipped with wheels and a handle, 
the unit is as portable as a truck. 


Trade Literature 


Repair parts for Victor welding 
equipment are listed and described in 
a comprehensive catalog recently pub- 
lished by the Victor Equipment Co., 
844 Folsom St., San Francisco, Calif. 
The showing of sectional diagrams of 
all apparatus, with parts indicated by 
numbered arrows, aid in quickly find- 
ing the part listing. 


“Building Better Pipelines Faster, 
at Less Cost, by Shielded-Arc Weld- 
ing,’ is the title of a new bulletin 
dealing with the construction of pipe- 
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lines, issued by The Lincoln Electric 
Co., Cleveland, O. Information is given 
on electrode sizes for different sizes of 
pipe, average speeds, current and volt- 
age, pounds of electrode per weld, and 
recommended spacing for pipe. Sample 
specifications are included, and typical 
constructions are shown. 


Bonney Weldolets and Threadolets 
are described, their advantages of de- 
sign explained, and instructions given 
on their installation, in a bulletin is- 
sued by the Bonney Forge & Tool 
Works, Allentown, Pa. A wide variety 
of installations are shown, and stock 
sizes, dimensions and weights are 
given. 


Engineering properties of ‘‘K’’ 
Monel are listed in a new revision 
of Bulletin T-9, issued by The Inter- 
national Nickel Co., Inc., 67 Wall St.., 
New York, N. Y. The bulletin also 
deals with mill working and shop 
working, and typical applications are 
described. 

The Keller cutter and radius grinder 
is illustrated and described in a new 
circular issued by Pratt & Whitney, 
Hartford, Conn. Mechanical features 
and ease of operation are emphasized, 
and complete information is given on 
grinding the cutter. 


The Hobart arc-welding manual and 
operator’s training course has been 
published in a new revised edition hav- 
ing 94 pages. Copies are availabie at 
50 cents each, from Hobart Bros., 
Box U-87, Troy, O. 
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H-H Inhalators, for use in resuscita- 
tion of victims of carbon-monoxide 
poisoning, gas asphyxia, electric shock 
and drowning, are described in a new 
bulletin issued by the Mine Safety 
Appliances Co., Thomas and Meade 
Sts., Pittsburgh, Pa. 


AMCO Metallic Coating for regal- 
vanizing burnt surfaces is described in 
detail, as regards its application, in a 
folder issued by the American Solder 
& Flux Co., Wayne Ave. and Berkley 
St., Philadelphia, Pa. 


“More for Your Money” is the title 


of a new folder issued by Hobart Bros., 
Box U-87, Troy, O., featuring the new 
selective motor horsepower control with 
which Hobart welders are equipped. 





The complete line of Agile e! 


Ctrodes 
are listed and described in a4 ney 
catalog issued by the American Api), 
Corp., 5806 Hough Ave., Cleveland 9 





Commercial News 





The Lincoln Electric Co., Cleveland, 
O., have opened offices in Dayton, O., 
and Sacramento, Calif. The new Day- 
ton office is in charge of R. F. Sharer 
and is located at 1508 Watervliet Ave. 
The Sacramento office is at 1241 32nd 














































































flexible, must stand 
fectly insulated. 


edged leader in the 
since 1878. 


Founded 
and 


@ The ideal welding cable must be 


Okocord Welding Cable embodies 
these three attributes. It is extremely 
flexible, because the conductor is made 
of a great many fine copper wires. It 
withstands mechanical abuse because 
it is made with a jacket of tough, tire- 
tread type of 60% rubber. It has perfect 
insulation because it is insulated by 
The Okonite Company — an acknowl- 


For long trouble-free service, 
Okocord Welding Cable. 


THE OKONITE COMPANY 


HAZARD INSULATED WIRE WORKS DIVISION 







abuse and be per- 
















insulation field 
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Factories: Passaic, N. J. 
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THE OKONITE-CALLENDER CABLE COMPANY, INC: 
EXECUTIVE OFFICE: Wy PASSAIC, N. J. 

New York Boston Chicago Detroit 

Philadelphia Pittsburgh Washington San Francisco 

Los Angeles Seattle Buffalo Dallas Atlanta 


Wilkes-Barre, Pa. 







Paterson, N. J. 





St., and the representative is Wm. p 
Fischer, who works out of the Sap 
Francisco office. Walter Dougan Wood 
Jr., member of the discus squad of thy 
1936 U. S. Olympic team, has joined 
the sales staff of the Philadelphia 
office. The company also announces 
that the Detroit office has been moved 
to 10228 Woodward Ave. 


The Bird Gas Corp. has put into 
operation a modern oxygen and acety- 
lene plant at 12820 Evergreen Road 
Detroit, Mich. The formation of this 
company, and its management, has 
been in the hands of Harrison Bird 
and his associates. Mr. Bird was one 
time connected with the Davis-Bour- 
nonville Co. for a period of 10 years 
and later served as vice-president and 
general manager of the Burdett Oxy- 
gen Co. of Detroit for 14 years. 


The Bastian-Blessing Co., Chicago 
Ill., announces the appointment of the 
following new distributors: Utilitie 
Distributors, Inc., Portland, Me., state: 
of Maine, New Hampshire and Ver 
mont. Wilson Machinery Supply Co 
139 N. Mill St., Lexington, Ky., por 
tion of Kentucky. Commonwealth 
Products Co., Birmingham, Ala., all of 
Alabama. 








Chas. H. Jennings, engineer 
charge of welding research for the 
Westinghouse Electric & Manufactur- 
ing Co., has sailed for England to act 
as consulting welding engineer during 
the next three months for the English 
Electric Co. He will resume his duties 
with the Westinghouse company about 
the first week of December. 

The Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa 
has formed a New Products Division 
with H. M. Wilcox as manager, H. W 
Tenney as engineering manager, anc 
George F. Begoon as sales manager, [0! 
the purpose of developing lines © 
activity that are new or not previous! 
undertaken by the company. 




















Marvin Marsh, special sales repre- 
sentative in the Kansas City territory 
for The American Rolling Mil! © 
has been named manager of the com- 
pany’s newly created district office 4 
7100 Roberts St., Kansas City, Mo 









ted 


Owen C. Jones has been appo!n 
assistant to the president in chars! 











Here's your chance to... 


EXPOSE YOURSELF TO 
NEW IDEAS-NEW CONTACTS 
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of sales promotion for the Laminated 
Shim Co., Inc., Long Island City, N. Y. 
Mr. Jones for the past six years was 
associated with the general publicity 
department of The Linde Air Products 
Co., New York. 

In order to supply the increasing 
demand for their weld rods the Har- 
nischfeger Corp., of Milwaukee, Wis.., 
recently remodeled its Hercules steel 
castings plant into one of the most 
modern welding-electrode factories in 
the country. 

Acme Welding Supply Co., of De- 
troit, Mich., moved their headquarters 
to the Harper Airport at 17801 Mt. 
Clemens Drive. 


C. E. Phillips & Co. of Detroit, Mich., 
have moved to new quarters at 2750 
Poplar St. 





Demonstration Truck 
for Arc Welding 


Carrying the latest and most popular 
types of General Electric arc-welding 
equipment, a demonstration truck has 
started an itinerary which will even- 
tually take it all over the Atlantic 
seaboard and as far west as the Rocky 
Mountains. 

Included in the traveling exhibit are 
the new mutator set for light-gauge 
arc-welding, a new model d.c. single- 
operator set, three kinds of a.c. trans- 
former-type arc welders, and a large 
variety of new and improved elec- 
trodes and accessories. Demonstrations 
are being conducted by an arc-welding 
expert in cooperation with local G-E 
arc-welding distributors and specialists. 





General Electric Demonstration Truck. 








Notes From the Field 





Seventy of the fusion-welded tank 
cars built by the Union Tank Car Co., 
228 N. La Salle St., Chicago, under 
special permit from the Interstate 
Commerce Commission, now are in 
service and 45 more are expected to be 
in use by the end of the year. The 
I. C. C. granted this company permis- 
sion to build 125 of these cars for 
transportation of liquefied petroleum 
gas. Permit for construction of a simi- 
lar number was granted to the Phillips 
Petroleum Co. The General American 
Transportation Co. was granted per- 
mission to build 50. The DuPont in- 
terests have sought permission to build 
25, these latter cars to be for transpor- 
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to weld this 
Broken Gear Tooth with 


_ Arcast ELECTRODES 


plus labor cost 





Large Dredge Gear 
with Tooth Broken 
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iene Ready for Finished Tooth Welded 
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tation of anhydrous ammonia. Present 
I. C. C. regulations for welded cars 
for forge welding for tank cars to 
transport liquefied petroleum gas o: 
liquids presenting similar problems 
from the safety viewpoint. Perform- 
ance of the fusion-welded cars built 
by special permit will be carefully 
watched, with a view to establishing 
regulations permitting their genera 
construction. 


Call 


Two more atom-smashing machines 
or, as they are colliquially known 
“atom busters,” are being built by the 
Chicago Bridge & Iron Co., Chicagi 


_ Ill. The first and largest of these de- 
_ vices, built for the Westinghouse Ele 
| tric & Manufacturing Co., East Pitt: 





burgh, Pa., has been described in recen| 
issues of The Welding Engineer. The 
second one was constructed for Cal 

negie Institute, also in the Pittsburgh 
area. The third one is under construc- 
tion for Rice Institute, Houston, Tex 

and will be 6 ft. in diameter and 28 
ft. high, to withstand 100 Ib. per sq 
in. pressure. All parts are welded and 
stress relieved in accordance with Pa! 
U-68 of the A. S. M. E. Unified Pressure 
Vessel Code. The fourth one, 18 ft. in 
diameter and 33 ft. high, with hemi 

pherical bottom and top, is being con 
structed for the University of Minne- 
sota. As the name indicates, these ma- 
chines are designed to permit research 
work in shattering atoms. 


An order for 10 all-welded bars 
has been completed by the Jones & 
Laughlin Steel Corp. for the Vesta 
Coal Co., its coal-carrying subsid 
These barges, of all-welded construc 
tion, are 153 ft. long, 26 ft. wide 
11 ft. deep. Each has a capaci! 


f 


| 700 tons. They are to be used in m« 









coal fom the company’s mines in the 
Monongahela valley to the plants in 
Pittsbirgh and at Aliquippa, Pa., on 
the Ohio River. These barges have 
been equipped with steel hopper bot- 


toms and as a result are considered | 


non-sinkable. They replace wood con- 
struction barges which were formerly 
ysed quite extensively by the com- 
pany siciineniaitgilipinatipii 

The General Oil Tool Co., Burrton, 
Kan., have a new welding shop and 
new 400-ampere welding equipment. 
They are specializing on building up 
drill pipe. They are now fabricating 
their fourth rotary-rig condenser used 


in connection with steam-powered rigs. | 


This condenser is a new idea and is | 


helping the steam-powered operator to 
compete with the gas-engine and 
diesel-powered rigs. The condenser is 
of all-welded construction, being mainly 
welded pipe of light gauge running in 
return bends stacked one upon the 


other comprising something over 600 | 


ft. of 3-in. to 6-in. pipe. 


Two creosoting retorts, 6 x 92 ft. 
and two reuping tanks, 6 x 72 ft., have 
been built by the Chicago Bridge & 
Iron Co, at its Chicago plant for the 
Joslyn Manufacturing & Supply Co., 
for installation at that company’s 
Franklin Park plant. The creosoting 
cylinders are designed for 200 lb. per 
sq. in. pressure. The reuping tanks are 
for use with the creosoting retorts. 
Welding construction prevails through- 
ut. 


The Dickey Refining Co., McPher- 
son, Kan., was recently purchased by 
the Bay Refining Co., Denver, Colo. It 
is reported the present plant is to have 
its capacity doubled with a new crack- 
ing unit. 


California stands second to Michigan 
in the volume of car-trailer production 
in the United States. Forty of the fifty 
manufacturing plants in California are 
located in Los Angeles. One of these— 
Halsco Co., Inc.—employing much 
welding in the construction of its 
units, recently expanded and moved 
into its new factory at 243 N. Madison 
St., where facilities are provided for a 
monthly capacity of 300 units. 


Blueprint reading has been added 
to the courses given by the South Side 
Welding School, 741 West 70th St., 
Chicago, Ill. This new class starts on 
Aug. 31 and will continue for five 
weeks, classes being held each Tues- 
day and Thursday night, making a 
total of 20 hours of class study. The 
first class session will be devoted to 
the fabrication of all-welded projects 
and house erection. The instructor is 
Glen C. Worst, who for many years 
taught in some of the Chicago tech- 
hical schools. Every Thursday evening, 


+ 
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BRAZING 
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It’s because research has given industry better alloys with 
low percentages of silver and an improved flux which make 
strong, sound, leak-proof, corrosion-resisting joints. 


These alloys are extremely fluid at low temperatures. They 
flow rapidly between closely fitted parts and capillary action 
draws them into every crevice. They also penetrate metal 
surfaces to make joints that are practically indescructible. 


Speed in application, low gas consumption and a small 
amount of alloy per joint, when combined with the fact 
that low brazing temperatures avoid higher heats and their 
damaging effect on physical properties, explains why more 
and more manufacturers are using this reliable metal join- 
ing method. 


If you join ferrous or non-ferrous metals it will pay you 
to try low temperature brazing. Send for Bulletins 5-9-10. 
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at 8 o’clock, a talk is given by Russell 
Pursel on some phase of metallurgy or 
chemistry, which is free to anyone who 
is interested. 


R. A. Bull, of Chicago, Ill., a widely 
known consultant on steel castings 
and member of the American Welding 
Society and other societies and organi- 
zations, died suddenly on July 29 at 
Anniston, Ala., while on one of his 
consulting trips. Heart trouble was the 
immediate cause. 





Intra-plant welding service saved 
weeks of delay and heavy expense when 


an air-compressor packing-gland flange 
cracked while in use at the plant of 
Erman-Howell & Co., Inc., Chicago. A 
repair part would have had to be or- 
dered from Painted Post, N. J., with 
probable delay for making the part, as 
the machine is an old model. The 
problem was solved by arc-welding, 
and the machine was back in service 
within 24 hours. 


J. J. and S. A. Meehan, welding and 
machine shop owners, of Riverside, 
Calif., recently installed metal-spray- 
ing equipment and are now the official 
representatives of the Metallizing Corp. 
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This unique SIAMEEZ web means permanent freedom 
from tangled, fouled hose lines 


On welding jobs everywhere, those in 
charge of operations are getting rid of 
separate lines that tangle, kink and foul 
..- hose that handicaps welders. " Two hose 
lines that handle like one” are being used to 
save time and increase working efficiency. 
And, in the majority of cases the new 
hose bears the label “ Supero-SIAMEEZ”’. 


There are good reasons. Supero- 
SIAMEEZ, offers exceptional advantages. 
It has the SIAMEEZ web... the superior 
method of joining hose lines developed 
by “The Hose Specialists”. Molded 
integrally with the hose, throughout its 
length, this strong yet flexible rubber 
joint will last as long as the hose. Also, it 
means greater safety... removes possible 
danger of accidental mixture of gases. 
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Stronger “SUPERO” Construction 


“Supero” construction is another unique feature 
of this hose. It provides an extra reenforcement 
...a spiral cord between two layers of braid... 
that affords far greater burst strength and extra 
service without sacrificing flexibility. Also, it 
reduces expansion ... maintains dimensions .. . 
eliminates “‘writhing”’. 

A special folder describes other good points 
.-.the smooth, non-porous tube...wear-resistant 
cover... identifying colors for lines. Send for it 
and names of distributors near you. 


ELECTRIC HOSE & RUBBER CO. 
WILMINGTON, DELAWARE 
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Product of The Hose Specialists 


ELECTRIC HOSE & RUBBER CO. 
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of America in the Riverside di: 
interesting job in metal spra, 


pleted by this concern was the m 


up of a set of attractive lett; 
display sign on the leadins 
block in Riverside. 


Clark County, Kan., of wi 
land is the county seat, have 
light” and recently purchas: 
are welder. They have just « 
their first all-welded bridge 
ft. in length, continuous cons 
and comprises 4 spans, the 
spans being 40 ft. and th: 
spans 50 ft. each. Chet 
county engineer, is as pleased 


| welder and what it will do as is a 


boy with a new fire wagon 


Hon 


aking 


h As} 


a Ne 


Owen Temple, owner of the Ady 


Welding Works at 1627 S. 

Los Angeles, Calif., recently sold 
interest in the business to E 
formerly connected with C. F 


& Co., of Alhambra. Mr. Yates has bes 


associated with the welding 
for fourteen years, part of whi 


he was at various points on the 


coast from Florida to New 


The West Virginia Wate! 


Jersey 


LLpiete 


Board 
Clarksburg, W. Va., is taking bid 


as ( 


an all-weided roof for the municipa 


water-storage tank of that city 


tank, which is made of concret 


82 ft. 8 in. in diameter and 27 ft 
It is one of the largest wate 


| in the entire state. 
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Indicating a full-time welding p! 
gram for the Douglas Aircraft C 


at Santa Monica, Calif., the 


large 


peacetime government contract was! 
cently awarded the concern in a! 
sition by the War Department for 17 


twin-engine bomber ships 
are allowed for the fulfillment 
contract. 


The Marietta Manufacturins 
Point Pleasant, W. Va., has 
construction on a second fleet 


equl 


Cc 


t 


standard all-welded steel coal | 


which are being built for stock p 


poses. The first ten are now op 
under a lease and, according 
ports, the company has good p! 
of disposing of the second ten 


The United Refining Co., ! 
Kan., was recently reorganiz 
new construction work is pro 
at a fast pace. Several storag« 
of all-welded construction ha 


erected. Considerable constructio! 


is yet to be done. 


The Trans-American Cons! 


Two ye 


pus 


iti 


Co., division of American Locomow\' 


Co., are well on their way to 
tion of a new fractionating to 
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the Shell Petroleum Corp. refinery at 
arkansas City, Kan. The tower is 15 
ft, in diameter and 88 ft. high, and 
will weigh 170 tons with the trays when 
completed. The fabrication is a com- 
pination of welding and rivets. 





The Dravo Corp., of Pittsburgh, Pa., 
launched the first of two towboats of 
the Pioneer type from its Neville Island, 
Pa, yards, August 10. This type of 
craft, which has an all-welded bow, 
was described in the September, 1936, 
issue of The Welding Engineer. The 
poats will be of the stern-wheel type, 
and construction is for an un-named 
concern. 

Members of the U. S. Bureau of Ma- 
rine Inspection and = Navigation in- 
spected a large amount of all-welded 
equipment in the Pittsburgh harbor 
early this month. Vessels inspected in- 
cluded two tank barges of the Camp- 
bell Transportation Co., two tank 
barges of the Gulf Oil Corp., and four 
Koppers Co. barges. 


With H. Hollifield and B. Annan as 
joint partners, a new job welding shop 
recently opened for business in Po- 
mona, Calif., at 240 East 5th St. Mr. 
Hollifield has been connected with the 
welding industry for twenty years, dur- 
ing part of which time he operated 
shops in Colorado and Nebraska. 


The Haakinson-Beatty Co., of Sioux 
City, Iowa, have been awarded the 
contract for repairing the Missouri 
River bridge at that point. Nine hun- 
dred tons of steel will be added in the 
reinforcement of the bridge. 

Welded tanks and piping will form a 
major part of the work in the expan- 
Sion of the General Petroleum Corp. 
oil refinery at Torrance, Calif., which 
program will be under way in the near 
future. 


Construction of an all-welded tank 
barge for the Standard Oil Co. of Ohio 
ls nearing completion in the Ambridge, 
Pa., yards of the American Bridge Co.., 
of Pittsburgh. This barge is 145 ft. 
long, 26 ft. wide and 7.4 ft. deep. It 
Will be equipped with engine, pumps 
and piping. 


The Reading Co. has awarded a con- 
tract to the Dravo Corp., Pittsburgh, 
Pa., for two all-welded steel covered 
lighters to be used in Philadelphia, 
Pa., harbor service. The hull dimen- 


‘ions will be 100x33x9'2 ft. The light- 


ers will be built at Dravo’s yard on | 


the Christiana River at Wilmington, 


Del. 


The Pacific Gas & Electric Co. plan 
ue early construction of a 58-mile arc- 
velded gas line from the new gas field 


west of Rio Vista to consumers in Napa, 
Solano and Yolo Counties. 


The Shallow Water Refining Co.., 
near Scott City, Kans., have completed 
their construction work and are now 
running crude through the plant from 
the nearby oilfield. With very few ex- 
ceptions, everything on this job was 
fabricated by welding at the site. 


Hugh Link, Hutchinson, Kan., for- 
merly with the Hutchinson Foundry & 
Steel Co., is now operating his own 
business. He has a complete new weld- 
ing outfit, portable type. 


The Dravo Corp., of Pittsburgh, Pa., 
has delivered two all-welded steel fuel 
flats to the Union Barge Line of that 
city. These flats are 110 ft. long, 24 ft. 
wide and 9 ft. deep, and 80 ft long, 
18 ft. wide and 6 ft. deep. 


The Dravo Corp., of Pittsburgh, Pa., 
will install an all-welded Kort nozzle 
on one of the two single-screw Diesel 
towboats on which construction is be- 
ing started at its Neville Island yard. 
The boats, which have welded bows, 
are being built for stock. 





B1 SCALING TOOL 


A Scaling Tool That’s Different! 


Different—and better—is this CLECO Bl Pneumatic Scaling 


Hammer. 


One outstanding special feature is the graduated 


control valve at the rear end of the tool—the harder you press 


the more power you get! 


A special tool retainer holds the 


chisel securely yet releases it at a touch of the thumb. A square 


broached chuck keeps chisel from twisting. 


chips and scale. 


Exhaust blows away 


CLECO 81 is ideal for general scaling, peining and beading 


for undercutting when overlapping is necessary; for removing 


splatter after production welding 


Demonstrations arranged anywhere. 


Let us mail you Bulletin 84. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 


3734 EAST 78th STREET, CLEVELAND, OHIO, U. S.A — Cable Address: PNEUMATIC 
BRANCHES IN PRINCIPAL CITIES 
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- CLASSIFIED ADS =. 


Other Ads—$1.00 per line, minimu: 
Add 6 words for keyed address. 


Help Wanted—75c per line, minimum 4 lines. Jobs Wanted—4 lines free. 


Count 8 words to line. 








FOR SALE POSITIONS WANTED 
Rebuilt Welders—75-amp. vertical Lincoln $95.00; 100-amp. Combination Welder—Young man, single, will go anywhey 


vertical Lincoln $115.00; 100-amp. gas-engine-driven welder 
$225.00; 150-amp. vertical Lincoln $140.00; 200-amp. Lincoln 
$200.00; also 300-amp. Lincolns, Wilsons, G.E.’s and Han- 
sens; also 400-amp. Lincolns, Unas and Hansens; all types, 
generators, motor driven and engine driven. Write for 
details on your requirements. 4000 ft. Super Flex cables. 
Address Au-3, The Welding Engineer. 





Bargains—Demonstrator Arc Welders. Today’s biggest 
profit maker in service shops. Easy terms. Thirty days’ 
trial to prove its money-making ability. Write for free book- 
let on Arc Welding Profits. Ken’s Welder Exchange, Box 
U-772, Troy, O. 


Fly Ball Governors—Adapted to all makes of auto engines; 
belt driven, flat or V. Price, $6.50 prepaid. Ball bearing, 
$2.00 additional. Satisfaction guaranteed. In ordering state 
style of belt. Wm. Alber, Beatrice, Nebr. 








Welders—200, 300 and 400 amp. Lincoln engine-driven; 
200-amp. Westinghouse engine-driven; 200-amp. Dual-Arc 
engine-driven. Service Co., 3732 Cedar Ave., Cleveland, Ohio. 





Arc Welders—We are specialists in Rebuilt Guaranteed 
Wedlers. All sizes and types in stock. Goodman Electric 
Machinery Co., 1060 Broad St., Newark, N. J. 








For Sale—Two 150-amp. Zeus single-phase welders, brand 
new, A-1 condition. Write for prices. The Globe Co., 818 
W. 36th St., Chicago, Ill. 


MISCELLANEOUS 











REWARD 

We are still stuck on one machine. $50 reward for infor- 
mation leading to whereabouts of machine No. SB15-120665 
motor; SQ15L-190661 generator, 500-ampere welder, DC-DC. 
$25 reward for information regarding the man or machine. 
He gave his name as Arthur F. Warren of Falconer, Kennedy 
and Jamestown, N. Y. We think he is in the oil business. 
Any information received will be paid for. 
ELECTRIC ARC CUTTING & WELDING CO., Newark, N. J. 

Largest stock of used and rebuilt machines, all makes and 
kinds. Do not purchase before seeing our rebuilt list or, 
better yet, see the stock we have at 152 Jelliff Ave., Newark, 
N. J. We must clear out these traded-in and rebuilt machines 
before winter, at your price. 


3 years’ experience in job shop doing gas welding on stee 
cast iron, brass, and brazing work, also 6 months with a, 
welder. Can weld position work. Harold E. Wichman. Luca; 
Minn. 





Welder and Cutting-Machine Operator—Many years experienc, 
including complicated work, also pipe lines, castings. ey. 
truded aluminum, etc. A-1 machine cutter; knows set-) 
and adjustment. Address Au-3, The Welding Enginee: 





German Chemist—Expert in manufacturing shielded - a) 
electrodes (extruded and dipped). Long-time head of laro 
German welding-rod factory. Address Au-4, The Welding 
Engineer. A 

Combination Welder—Wants welding job in Middle Wes 
13 years’ experience, 2 years Navy yard, 6 years shop, al 
job-shop experience. Address Au-1, The Welding Enginee; 

College Graduate Engineer—Also Lincoln Schoo! graduat; 
Combination welder, single, 23 years old, willing to go any 
where. 212 Stewart St., Lafayette, Ind. 

Arc Welder—Wants position in 100-mile radius of Buffa! 
N. Y. High school and Greer College graduate. No 
work. Elwood W. Darrin, Coudersport, Pa. 


Steel Worker and Welder—Several years’ experience on ste: 
coal cars, tanks, iron fences and bus bodies. E. S. Allen, 9 
South 9th St., Terre Haute, Ind. 
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Arc Welder—9 months’ experience, age 21, good educatio: 
Willing to go anywhere. Jack Holman, 6415 S. Parnell! Ave 
Chicago, Ill. 


Glawes fer Weldins 
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that protect your hands; 
will stand as much heat 
as any leather glove 
made. 

Wild Hog and Buffed 
Horse Leather Used. 
Samples and Quotations 

on Request 


REC 


YOUNGSTOWN 


U. S. Pat. No. 2044105 


SABIN COMPANY GLOVES 


428 BELMONT AVE. YOUNGSTOWN, OHIO 











Make More Money With Fall Plow Work 


You can make your welding shop profits exceed your greatest 
hopes for 1937 if you will use NEW PROCESS high carbon 
abrasion resisting steel reclaiming units for plow shares, 
planter runners, cultivator shovels, sweeps, and other farm 
implements. 

Clear simple instructions easily followed insure satisfactory 
results. 

LARGEST MANUFACTURER OF A COMPLETE LINE OF 
RECLAIMING UNITS FOR ALL FARM TILLAGE TOOLS. 

U. 8. Patent 2,013,818—2,051,234—Canadian Patent 365,269 


ELECTRIC WELDED 


Write for New 36 Page Catalogue 


NEW PROCESS PLOW WELDING CO. 
PERRY IOWA 





Manufacturers of Cultivator Shovels and Sweeps 








BARGAINS IN 
USED ARC WELDERS 


All models, sizes and makes. Rebuilt. also 
unreconditioned arc welders at enormous 
savings. 

Ask for free listing 


THE LINCOLN ELECTRIC CO. 
Room 15 


Cleveland, Ohio 
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